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EXECUTIVE  SUMMARY 


Background 

A  Remedial  Investigation  (RI)  of  Site  2,  the  former  Pesticide  Pit  Burial  Area  (PPBA)  at  Stewart 
Air  National  Guard  Base  (the  Base),  was  performed  by  Aneptek  Corporation.  Site  2  is  located 
southeast  of  the  airport  complex  at  the  Stewart  International  Airport,  Newburgh,  New  York.  The 
site  was  the  location  of  a  now  backfilled  pit  that  was  used  in  the  late  1960’s  to  dispose  of 
pesticide  containers.  The  pit  was  approximately  20  feet  by  53  feet  by  12  feet  deep.  Site  1  (the 
former  Base  landfill)  and  Site  2  have  been  the  subject  of  several  previous  investigations  by  both 
the  New  York  State  Department  of  Environmental  Conservation  (NYSDEC)  and  the  National 
Guard  Bureau.  A  removal  action  was  performed  at  Site  2  in  1988,  when  the  pit  was  excavated 
and  contaminated  soils  and  containers  were  removed. 

Scope  of  Remedial  Investigation.  The  RI  field  program  included  sampling  of  surface  soils, 
sediments,  subsurface  soils  and  groundwater  to  provide  data  for  a  evaluation  of  site  geology  and 
hydrogeology,  determination  of  residual  contamination  nature  and  extent,  evaluation  of 
contaminant  fate  and  transport,  and  preparation  of  a  baseline  risk  assessment  and  ecological  risk 
characterization.  Geophysical  surveys  were  performed  to  locate  the  original  location  of  the 
pesticide  burial  pit.  Subsurface  soils  were  screened  in  the  field  for  total  pesticides  by  immuno 
assay  methodology  to  assist  in  the  evaluation  of  the  nature  and  extent  of  contamination.  Slug 
tests  were  performed  on  monitoring  wells  to  provide  estimates  of  formation  hydraulic 
conductivity.  All  soil  and  sediment  samples  submitted  for  off-site  laboratory  analysis  were 
analyzed  for  volatile  organic  compounds  (VOCs),  semivolatile  organic  compounds  (SVOCs), 
pesticides  and  polychlorinated  biphenyls  (PCBs),  metals,  cyanide  and  total  organic  carbon  by  New 
York  State  Contract  Laboratory  Program  methods.  Groundwater  was  analyzed  for  these  same 
parameters  with  the  exception  of  total  organic  carbon. 

Investigation  Findings 

Geology.  Site  2  is  underlain  by  an  approximately  45  foot  thick  layer  of  very  dense  silty  to 
clayey  lodgement  glacial  till  derived  from  the  underlying  bedrock,  the  shallow  portion  of  which 
has  been  weathered  to  less  dense  soil.  Bedrock  immediately  underlying  the  till  is  composed  of 
weathered,  fractured,  dark  grey  shale,  with  competency  increasing  with  depth. 

Hydrogeology.  Groundwater  flow  in  the  study  area  can  be  separated  into  two  interconnected 
flow  systems,  an  upper  flow  system  in  the  overburden  and  a  lower  system  in  the  underlying 
weathered,  fractured  shale  bedrock.  The  lodgement  till  appears  to  impede  vertical  flow, 
especially  beneath  Site  2,  where  the  unweathered  portion  of  the  till  is  very  thick  (greater  than 
20  feet). 

Groundwater  flows  in  both  the  overburden  and  bedrock  to  the  east  or  east-southeast  towards 
lower  topographic  elevations.  In  the  overburden,  groundwater  flow  originating  from  the  vicinity 
of  Site  2  discharges  to  the  wetlands  associated  with  Murphy’s  Gulch.  In  the  bedrock,  a 
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southeastern  component  of  flow  not  observed  in  the  overburden  indicates  that  groundwater  in 
the  bedrock  originating  from  Site  2  appears  to  flow  to  the  southern  portion  of  the  study  area. 
In  addition,  radial  flow  indicated  by  the  bedrock  groundwater  elevations  in  the  vicinity  of  Site 
2  was  observed,  possibly  induced  by  less  dense  backfill  and  surface  runoff  detention  in  the 
PPBA  which  results  in  locally  increased  infiltration,  causing  a  localized  “mounding”  condition. 
In  most  cases,  vertical  gradients  were  strongly  downward  in  the  vicinity  of  Site  2.  Strongly 
upward  gradients  were  observed  only  in  the  vicinity  of  the  wetlands  west  of  Murphy’s  Gulch 
suggesting  groundwater  discharges  to  surface  waters  east  of  Site  2. 

In  the  overburden,  average  horizontal  linear  or  seepage  velocity  estimates  range  from  0.21  to 
0.64  feet  per  day  (ft/d).  In  the  bedrock,  estimates  range  from  0.30  to  2.42  ft/d.  These 
estimates  are  based  on  a  geometric  mean  hydraulic  conductivity  estimate  in  the  overburden  of 
0.35  ft/d  (1.23  x  104  cm/sec)  and  0.22  ft/d  (7.84  x  10 5  cm/sec)  in  the  fractured  bedrock.  The 
relatively  high  average  horizontal  linear  velocity  estimates  are  due  to  both  the  high  observed 
horizontal  gradient  and  the  relatively  low  formation  effective  porosity  of  1  to  10  percent  in  the 
overburden  and  1  to  8  percent  in  the  bedrock.  Because  vertical  hydraulic  conductivity  may  be 
lower  than  horizontal  hydraulic  conductivity  by  one  to  two  orders  of  magnitude,  corresponding 
average  vertical  linear  velocity  would  be  correspondingly  lower,  since  both  vertical  and  horizontal 
hydraulic  gradients  exhibited  similar  values. 

Nature  and  Extent  of  Residual  Contamination.  Surface  soils  were  generally  free  of  significant 
contamination.  The  compounds  exceeding  site  background  or  NYSDEC  Cleanup  Goals  were 
manganese  and  chromium.  No  surface  soil  samples  contained  pesticide  concentrations  greater 
than  their  respective  NYSDEC  Cleanup  Goals.  The  lateral  extent  of  residual  pesticide 
contamination  within  subsurface  soils  was  well  defined  to  the  north,  south,  and  west  of  the 
PPBA.  The  bulk  of  residual  subsurface  soil  contamination  appears  to  be  present  approximately 
15  to  25  feet  below  ground  surface  (bgs)  in  the  vicinity  of  soil  boring  MW-02.  Several  inorganic 
analytes  were  detected  at  concentrations  greater  than  their  respective  background  or  NYSDEC 
Cleanup  Goals.  The  majority  of  these  detections  were  found  at  the  overburden/bedrock  interface 
in  soil  borings  SB-06  and  MW-02.  No  discernible  pattern  of  elevated  concentrations  of  inorganic 
analytes  was  found  in  subsurface  soils. 

Every  sediment  sample  contained  low  levels  of  pesticides.  Exceedances  of  NYSDEC  Cleanup 
Goals  were  found  only  in  samples  SS-04  and  SS-06,  in  the  vicinity  of  the  ponded  area.  Inorganic 
analytes  exceeding  NYSDEC  Cleanup  Goals  were  found  in  several  samples,  but  the  highest  levels 
were  found  in  SS-05,  located  within  the  ponded  area. 

Groundwater  in  the  vicinity  of  Site  2  is  generally  free  of  significant  VOC  and  SVOC 
contamination.  However,  pesticides  were  detected  in  all  groundwater  samples,  thus  exceeding 
the  State  drinking  water  pesticide  standard  which  requires  the  presence  of  no  detectable  level. 
Therefore,  the  full  extent  of  pesticide  contamination  in  groundwater  has  not  been  defined.  To 
the  east  of  Site  2,  groundwater  pesticide  concentrations  decreased  by  an  order  of  magnitude  over 
a  distance  of  approximately  540  feet,  from  SW-2  to  MW-09.  To  the  west,  the  only  well  is  MW- 
01.  In  addition,  several  inorganic  compounds  were  detected  at  concentrations  greater  than 
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drinking  water  standards.  However,  due  to  the  absence  of  site-specific  background  data  for 
inorganics,  it  is  not  possible  to  determine  if  these  detections  are  actually  elevated  or  if  they  are 
representative  of  site  background  concentrations. 

Contaminant  Fate  And  Transport.  Adsorption  to  organic  material  and  fines  in  the  overburden 
appears  to  play  a  major  role  in  the  inhibition  of  substantial  organic  contaminant  migration  from 
the  source  area.  The  primary  organic  contaminants  of  interest,  the  pesticides  4,4’-DDT,  4,4’- 
DDE  and  4,4’-DDD,  have  very  low  solubilities,  very  high  sorption  potential  and  high  retardation 
factors.  They  are  migrating  through  the  bedrock  aquifer  with  no  substantial  biodegradation  or 
volatilization  at  concentrations  at  or  below  their  solubility  limits.  Detected  VOCs  and  SVOCs 
are  also  strongly  inhibited  by  adsorption  processes  and  are  not  expected  to  migrate  any 
substantial  distance  from  the  source  area.  Although  vinyl  chloride,  a  biodegradation  breakdown 
product  of  chlorinated  solvents,  was  detected  in  groundwater,  it  was  found  only  downgradient 
of  the  landfill.  None  of  its  parent  compounds  were  detected  in  the  source  area,  thus  vinyl 
chloride  is  not  thought  to  be  associated  with  Site  2. 

Metals  are  primarily  affected  by  adsorption  processes.  With  the  exception  of  iron,  the  metals 
detected  in  groundwater  are  those  that  would  be  expected  to  be  found  in  solution  under  the 
known  conditions  of  dissolved  oxygen,  pH  and  Eh.  Most  metals  found  in  soils  and  sediment 
are  expected  to  remain  sorbed  unless  substantial  changes  in  aquifer  pH  or  redox  conditions 
occur. 

Flow  path  analysis  indicates  that  whether  contaminants  migrate  via  surface  runoff  or  through 
groundwater,  the  ultimate  transport  destination  appears  to  be  the  wetlands  and  surface  water  of 
Murphy’s  Gulch,  located  topographically  and  hydrologically  downgradient  of  Site  2. 

DDT,  the  primary  pesticide  contaminant  of  interest,  was  usually  prepared  in  two  liquid  forms, 
an  emulsion  in  water  or  as  a  solute  in  acetone,  kerosene  or  fuel  oil.  Given  this  information,  the 
pesticide  and  its  liquid  carrier  would  not  have  migrated  any  substantial  distance  from  the 
pesticide  pit  in  its  pure  form,  due  to  the  density  and  fine-grained  nature  of  the  lodgement  till 
soils.  Because  there  is  no  evidence  of  any  residual  Light  Non- Aqueous  Phase  Liquid  (LNAPL) 
in  the  overburden  or  the  bedrock  in  the  vicinity  of  the  Site  2,  it  is  likely  that  any  carrier  solvent 
has  volatilized,  biodegraded  or  dissolved  to  nearly  undetectable  levels.  The  presence  of  trace 
levels  of  the  VOC  ethylbenzene  and  phenolic  SVOCs  that  are  associated  with  petroleum  products 
such  as  kerosene  or  fuel  oil,  in  some  groundwater  samples  from  SW-02  (located  nearby  Site  2) 
supports  this  idea. 

Risk  Assessment 

Human  Health  Risk  Evaluation.  The  human  health  risk  assessment  indicated  that  the  risks  for 
all  current  site  receptors  are  within  or  below  the  EPA  targets.  The  total  hazard  index  for  current 
site  uses  is  0.02,  which  is  well  below  the  EPA  target  of  1.0.  The  total  cancer  risks  for  the 
current  site  uses  is  7  x  10'6,  which  is  within  the  EPA  target  range  of  1  x  10  4  to  1  x  10'6. 
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In  addition,  the  risks  for  all  future  receptors,  with  the  exception  of  future  residents,  are  within 
or  below  the  EPA  targets.  The  hazard  indices  for  all  future  receptors,  with  the  exception  of  the 
future  residential  scenario,  are  well  below  the  EPA  target  of  1.0.  The  hazard  index  for  site 
workers  is  0.01,  the  hazard  index  for  area  residents  is  0.007,  and  the  hazard  index  for 
construction  workers  is  0.01. 

The  only  exposure  scenario  with  unacceptable  risks  is  the  future  residential  scenario.  The 
hazard  index  for  future  on-site  residents  is  23,  almost  all  of  which  is  attributable  to  groundwater 
(hazard  index  =  23).  The  breakdown  of  the  cancer  risks  is  similar.  Cancer  risks  for  the  on-site 
worker  (5  x  10 6),  construction  worker  (3  x  10  6),  and  area  resident  (2  x  10'6)  are  all  within  the 
EPA  target  range  of  1  x  104  to  1  x  106.  The  cancer  risk  for  the  future  on-site  resident  is  2  x 
10  \  almost  all  of  which  is  attributable  to  ingestion  of  and  dermal  contact  to  groundwater. 

A  number  of  extremely  conservative  exposure  assumptions  were  used  throughout  the  risk 
assessment  process.  For  example,  based  on  current  plans  for  the  Base,  and  the  availability  of 
city  water  to  the  area,  it  is  highly  unlikely  that  Site  2  will  be  used  for  residential  purposes,  and 
even  more  unlikely  that  a  drinking  water  well  would  be  located  at  the  site.  In  addition,  all 
exposure  point  concentrations  and  risk  estimates  were  derived  using  values  which  tended  to  be 
conservative.  Therefore,  it  is  likely  that  the  risks  are  highly  overestimated  and  that  actual  site 
risks  would  be  much  lower. 

Ecological  Risk  Evaluation.  The  ecological  risk  characterization  indicates  that  of  the  analytes 
detected  in  sediment  samples,  the  polyaromatic  hydrocarbon  (PAH)  benzo(g,h,i)perylene 
(detected  in  SS-04),  the  pesticides  DDT  and  DDE  (detected  in  SS-04  and  SS-06),  and  manganese 
(detected  in  all  samples),  exceeded  applicable  sediment  criteria  guidelines  and  background  levels 
used  as  screening  values  for  sediment.  These  criteria  guidelines  were  developed  for  the 
protection  of  benthic  organisms  inhabiting  aquatic  environments.  However,  the  site  environment 
does  not  provide  valuable  aquatic  habitat,  due  to  the  intermittent  nature  of  storm  water 
discharges  within  the  drainage  ditches.  Therefore,  the  ecological  risks  caused  by  these 
substances  is  considered  less  significant  than  the  poor  quality  of  the  habitat  itself.  It  should  be 
noted  that  all  concentrations  detected  in  sediment  samples  were  well  below  New  York  State 
cleanup  criteria  for  soil. 

Recommendations 

No  further  action  is  recommended  at  Site  2,  because  of  the  fact  that  the  unacceptable  risks 
associated  with  detected  contaminants  are  attributable  only  to  a  future  residential  scenario  that 
is  highly  unlikely  given  the  current  and  planned  future  uses  of  the  area.  Site  2  is  located  less 
than  100  feet  from  Site  1,  the  former  Base  landfill,  which  is  to  be  capped.  The  deed  restrictions 
associated  with  the  landfill  cap  will  effectively  prevent  future  residential  use  of  Site  2,  thus 
mitigating  any  potential  risk  associated  with  future  use  of  Site  2. 
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SECTION  1.0 


1.0  INTRODUCTION 

This  report  presents  the  results  of  a  Remedial  Investigation  (RI)  performed  at  Installation 
Restoration  Program  (IRP)  Site  Number  2  (Site  2),  the  Pesticide  Pit  Burial  Area  (PPBA)  at  the 
105th  Airlift  Wing  (AW),  New  York  Air  National  Guard  (ANG)  Base  located  at  Stewart 
International  Airport  (IAP),  in  the  towns  of  both  Newburgh  and  New  Windsor,  New  York.  The 
Air  National  Guard  Readiness  Center  (ANGRC)  tasked  Aneptek  Corporation  (Aneptek)  to 
perform  the  Remedial  Investigation/Feasibility  Study  (RI/FS)  of  Site  2  under  National  Guard 
Bureau  (NGB)  Contract  No.  DAHA90-93-D-0003,  Delivery  Order  No.  004. 

The  RI  program  was  initiated  at  a  scoping/kick-off  meeting  held  at  Stewart  ANG  Base  (the  Base) 
on  October  24,  1994,  which  was  attended  by  officials  from  ANGRC,  the  105th  Airlift  Wing,  the 
New  York  State  Department  of  Environmental  Conservation  (NYSDEC)  and  Aneptek.  At  the 
meeting,  regulatory  requirements,  planning,  logistics  and  responsibilities  were  defined. 
Subsequently,  Aneptek  submitted  an  RI  Work  Plan,  which  was  approved  by  ANGRC  and 
NYSDEC,  on  August  17,  1995,  and  initiated  RI  field  work  during  August,  1995.  The  RI  field 
program  was  completed  during  April,  1996. 

1.1  Objectives 

The  purpose  of  this  RI  was  to  characterize  the  nature,  extent  and  risk  associated  with  residual 
contamination  at  Site  2,  which  is  located  southeast  of  the  airport  complex.  The  site  was  the 
location  of  a  now  backfilled  pit  that  was  used  in  the  late  1960’s  to  dispose  of  pesticide  containers. 
The  pit  was  approximately  20  feet  by  53  feet  by  12  feet  deep.  Site  2  and  adjacent  Site  1  (the 
former  Base  landfill)  have  been  the  subject  of  several  previous  investigations  including  an 
investigation  performed  by  NYSDEC,  Step  I  and  II  investigations,  a  removal  action  and  a  Site 
Investigation  performed  by  the  NGB.  Summaries  of  these  previous  investigations  are  provided 
in  Section  2.0. 

1.2  Scope  and  Methodology 

The  RI  field  program  included  electromagnetic  (EM)  and  ground  penetrating  radar  (GPR) 
geophysical  surveys  to  identify  the  PPBA,  the  advancement  of  nine  soil  borings  in  the  vicinity 
of  the  PPBA,  the  installation  of  four  groundwater  monitoring  wells,  in-situ  aquifer  testing  of  the 
wells,  and  the  collection  of  surface  soil,  subsurface  soil,  sediment,  and  groundwater  samples  for 
chemical  analysis.  All  surface  soil,  sediment,  and  groundwater  samples  were  submitted  to  an  off¬ 
site  laboratory  for  chemical  analysis  for  Target  Compound  List  (TCL)  Volatile  Organic 
Compounds  (VOCs),  TCL  Semivolatile  Organic  Compounds  (SVOCs),  Pesticides  and 
polychlorinated  biphenyls  (PCBs),  and  Target  Analyte  List  (TAL)  metals  and  cyanide  in 
accordance  with  New  York  State  Contract  Laboratory  Program  (CLP)  Protocols.  All  soil  samples 
were  also  analyzed  for  Total  Organic  Carbon  (TOC).  All  subsurface  soil  samples  collected  were 
field  screened  for  total  VOCs  and  total  pesticides.  An  HNu®  Photoionization  Detector  (PID)  was 
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used  to  screen  for  total  VOCs  and  an  immuno  assay  test  was  used  to  screen  for  pesticides.  Two 
samples  from  each  soil  boring  were  submitted  to  the  offsite  laboratory  for  chemical  analysis  for 
the  full  TCL/TAL  list  of  parameters,  also  in  accordance  with  New  York  State  CLP  Protocols. 
The  samples  selected  were  the  samples  with  the  highest  field  screening  levels,  as  well  as  the 
deepest  sample  collected. 


1.3  Report  Format 


This  RI  report  is  divided  into  eleven  sections.  Section  1 .0  describes  the  objective  and  general 
methodology  of  the  RI,  as  well  as  the  IRP  program  approach.  Section  2.0  provides  background 
information  pertaining  to  the  Site  and  the  results  of  previous  investigations.  Section  3.0  describes 
the  environmental  setting  of  the  Base.  Section  4.0  identifies  regulatory  Applicable  or  Relevant 
and  Appropriate  Requirements  (ARARs).  Section  5.0  describes  the  RI  field  program.  Section 
6.0  presents  the  investigation  results  including  the  physical  characterization  of  the  site  and  nature 
and  extent  of  contamination.  Section  7.0  is  a  discussion  of  contaminant  fate  and  transport. 
Section  8.0  presents  the  human  health  and  ecological  baseline  risk  assessments.  Sections  9.0  and 
10.0  present  conclusions  and  recommendations,  respectively.  References  are  listed  in  Section 
11.0.  Supplemental  information  obtained  during  the  SI  is  presented  in  several  appendices,  as 
follows: 


Appendix  A 
Appendix  B 
Appendix  C 
Appendix  D 
Appendix  E 
Appendix  F 
Appendix  G 
Appendix  H 
Appendix  I 
Appendix  J 
Appendix  K 
Appendix  L 
Appendix  M 
Appendix  N 


Basewide  Site  Investigation  Data 
Field  Change  Requests 
Investigation  Derived  Waste 
Boring  Logs 

Monitoring  Well  Construction  Logs 
Water  Level  Data  and  Calculations 
Aquifer  Testing  Data  and  Analyses 
Geophysical  Survey  Reports 
Pesticide  Screening  Data 
Chains  of  Custody 
Analytical  Data 
Data  Validation  Reports 

Results  of  EPA’s  Biokinetic  Uptake  Model  For  Lead 

Letters  From  NYSDEC  Regarding  Sensitive  Habitats  and  Water  Bodies 


1.4  Installation  Restoration  Program  Approach 

This  RI  was  performed  as  part  of  the  IRP  program  to  comply  with  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liabilities  Act  (CERCLA),  and  the  Superfund 
Amendments  and  Reauthorization  Act  (SARA).  The  ANGRC  manages  the  IRP  and  related 
activities  at  ANG  Installations.  The  IRP  was  established  under  the  Defense  Environmental 
Restoration  Program  (DERP),  which  was  instituted  in  1984  to  promote  and  coordinate  efforts  for 
the  evaluation  and  cleanup  of  contamination  at  Department  of  Defense  (DoD)  installations.  On 
January  23,  1987,  Presidential  Executive  Order  12580  was  issued  which  assigned  the 
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responsibility  to  the  Secretary  of  Defense  for  carrying  out  DERP  within  the  overall  framework 
of  CERCLA  and  SARA.  The  IRP  was  authorized  to  investigate  and  cleanup  contamination 
associated  with  past  DoD  activities  to  ensure  that  threats  to  public  health  are  eliminated  and  to 
restore  natural  resources  for  further  use. 

The  primary  objectives  of  the  IRP  are:  (1)  to  identify  and  evaluate  former  spill  and  waste 
disposal  sites  at  DoD  facilities,  and  (2)  to  remediate  all  sites  that  pose  a  threat  to  public  health, 
welfare,  or  the  environment.  When  contamination  is  identified,  its  nature  and  extent  are 
evaluated  and  remedial  action  is  implemented.  The  IRP  emphasizes  cooperation  with  state  and 
federal  environmental  regulatory  agencies  and  with  the  public  through  community  relations 
planning. 

The  IRP  consists  of  several  tasks,  each  with  specific  work  elements  designed  to  flow  from  site 
characterization  through  development  and  implementation  of  remedial  alternatives  as  shown  on 
the  IRP  Flow  Chart  (Figure  1-1).  The  chart  identifies  the  key  decision  points  in  the  process.  The 
major  IRP  tasks  and  goals  are  listed  below,  in  the  order  in  which  they  are  performed. 

•  Preliminary  Assessment  (PA):  The  goal  of  the  PA  is  to  identify  sites  which  require 
further  investigation  or  remediation. 

•  Site  Inspection  (SI):  The  major  goal  of  an  SI  is  to  confirm  the  presence  or  absence  of 
contamination  and  other  site  characteristics. 

•  Remedial  Investigation:  The  goal  of  the  RI  is  to  fully  characterize  the  nature  and  extent 
of  contamination  at  the  site  as  well  as  to  obtain  sufficient  data  to  determine  the  need  for 
site  remediation  and  to  accurately  evaluate  remedial  alternatives.  The  performance  of  a 
Baseline  Risk  Assessment  (BRA)  is  often  part  of  the  RI.  The  BRA  evaluates  the  risks  to 
human  health  and  the  environment  under  existing  site  conditions  and  provides  the  basis 
for  determining  the  need  for  site  remediation. 

•  Feasibility  Study:  The  goal  of  the  FS  is  to  define  and  evaluate  a  range  of  remedial 
alternatives  (including  the  no  action  alternative)  and  determine  the  most  suitable 
alternative  for  the  site. 

•  Remedial  Design  and  Technical  Support:  The  goals  of  the  Remedial  Design  phase  is 
to  prepare  a  remedial  design,  along  with  a  bid  package  including  drawings  and 
specifications,  as  appropriate,  which  will  allow  the  ANG  to  solicit  bids  for  the 
remediation. 

•  Focused  Feasibility  Studies/Interim  Remedial  Measures:  An  optional  stage  in  the  IRP 
process  is  an  Interim  Remedial  Measure,  which  generally  involves  a  Focused  Feasibility 
Study  followed  by  a  limited  remedial  action.  Interim  Remedial  Measures  are 
implemented  when  immediate  threats  to  human  health  and  the  environment  are  identified 
at  any  step  in  the  IRP  process,  including  the  SI  or  RI. 
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As  shown  on  Figure  1-1,  the  IRP  process  can  end  at  any  point  with  a  finding  of  no  further  action, 
which  would  then  be  outlined  in  a  decision  document.  The  completion  of  the  RI  (including  the 
BRA)  is  a  major  decision  point  in  the  IRP  process.  If  the  RI  BRA  indicates  the  need  for 
remediation  in  order  to  protect  human  health  or  the  environment,  an  FS  will  be  conducted.  If 
the  RI  BRA  indicates  no  risk,  a  no  further  action  decision  document  will  be  prepared.  Although 
the  RI  and  the  FS  are  discussed  in  an  interactive  manner,  it  is  understood  that  the  FS  portion  of 
the  project  will  not  be  performed  unless  warranted  by  site  conditions.  An  FS  can  also  result  in 
a  decision  that  no  further  action  is  needed. 


Stewart  ANG  Base  Site  2  Draft-Final  RI  (SITE2-RI.DFF) 


1-5 


March  31,  1997 


SECTION  2.0 


2.0  SITE  BACKGROUND 

This  section  presents  brief  background  summaries  of  the  Base  (Section  2.1)  and  the  site  (Section 
2.2),  as  well  as  findings  from  previous  investigations  (Section  2.3). 

2.1  Base  Description  and  History 

The  Base  is  located  at  the  Stewart  IAP,  located  2.5  miles  west  of  the  City  of  Newburgh,  New 
York  (Figure  2-1).  The  airport  property  occupies  approximately  9,800  acres  in  Orange  County, 
NY  and  supports  landing  strips  and  taxiways  as  well  as  the  Base  facilities.  The  Base  facilities 
are  located  in  both  the  Towns  of  Newburgh  and  New  Windsor,  New  York.  According  to  the 
1990  Census,  Orange  County  had  a  population  of  307,647.  The  City  of  Newburgh,  the  Town 
of  Newburgh,  and  the  Town  of  New  Windsor  have  populations  of  26,454,  24,058,  and  22,937, 
respectively. 

Stewart  IAP  includes  a  number  of  landing  strips,  taxiways  and  airport  support  service  areas,  in 
addition  to  the  New  York  ANG  Base  facilities.  The  airport  facilities  are  zoned  for  Industrial 
usage  in  the  Town  of  Newburgh,  and  Airport  usage  in  New  Windsor.  The  ANG  Base  facilities 
in  Newburgh,  NY  are  bounded  on  the  west  and  northwest  by  Industrial  Zones,  and  on  the  north 
and  east  by  Interchange  Business  Zones.  In  New  Windsor,  the  Base  is  bounded  on  the  south  and 
southwest  by  Airport  Zones,  on  the  southeast  by  Planned  Industrial  Zones,  and  to  the  east  by 
Office  and  Light  Industrial  Zones.  Residential  housing  is  scattered  throughout  most  of  these  areas 
(E.C.  Jordan  Company  [E.C.  Jordan],  1989). 

The  Base  is  located  on  property  that  was  originally  donated  to  the  City  of  Newburgh  in  1930 
for  use  as  a  municipal  airport.  Before  that  time,  the  majority  of  the  land  was  used  for 
agricultural  purposes.  In  1941,  a  pilot  training  facility  was  constructed  for  cadets  at  the  U.S. 
Military  Academy  at  West  Point.  From  1941  to  1969,  the  U.S.  Air  Force  operated  the  facility 
as  Stewart  Air  Force  Base  out  of  which  B-57,  F-100,  and  C-119  aircraft  were  flown.  The 
aviation  facilities  were  turned  over  to  the  State  of  New  York  in  1969.  The  state  of  New  York 
has  had  continuous  fee  ownership  of  the  property  since  1969.  Civilian  aircraft  and  U.S.  Army 
C-12  and  Helos  aircraft  were  operated  and  maintained  during  this  time.  In  1982  operation  of 
the  airfield  was  taken  over  by  the  New  York  Metropolitan  Transit  Authority  (MTA).  From 
early  1983  to  the  present,  the  105th  AW  has  leased  the  southeastern  comer  of  Stewart  IAP  from 
the  New  York  State  MTA.  From  1983  to  1985,  the  unit  flew  and  maintained  the  Cessna  0-2. 
In  July  1985,  the  105th  AW  began  flying  the  C-5A  “Galaxy”  aircraft.  The  Base  continues  to 
use  these  aircraft  to  conduct  strategic  airlift  missions.  A  small  contingent  of  the  U.S.  Marine 
Corps  Reserve  Airlift  Command  also  uses  a  section  of  the  Base  for  its  air-refueling  missions 
using  the  KC-130  “Hercules”  aircraft. 
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2.2  Site  Description 


Site  2  is  located  southeast  of  the  airport  complex.  The  site  was  the  location  of  a  now  backfilled 
pit  that  was  used  in  the  late  1960’s  to  dispose  of  pesticide  containers.  The  pit  was  approximately 
20  feet  by  53  feet  by  12  feet  deep  (Dames  and  Moore,  1986).  The  location  of  Site  2  at  the  Base 
is  shown  in  Figure  2-2.  Site  2  is  located  adjacent  to  a  main  access  route  on  the  Base  and  access 
is  unrestricted.  The  Stewart  ANG  Base  Environmental  Support  Office,  a  softball  field,  parking 
areas  and  a  recently-constructed  automotive  maintenance  facility  are  located  close  to  Site  1  and 
Site  2. 

2.3  Previous  Investigations  of  Site  2 

Site  2  was  the  subject  of  several  previous  investigations  and  one  removal  action.  The  following 
discussion  presents  a  summary  of  the  scope  and  results  of  previous  activities  conducted  at  Site 
2  as  well  as  the  data  gaps  and  recommendations  of  the  SI  Report  (E.C.  Jordan,  1989). 

2.3.1  NYSDEC  Investigation 

The  first  investigation  of  Site  2  was  performed  by  NYSDEC  in  the  early  1980’s.  This 
investigation  was  prompted  by  an  anonymous  tip  regarding  the  disposal  of  pesticides.  The 
disposal  pit  was  never  actually  located  during  the  NYSDEC  investigation,  which  included  both 
ground  penetrating  radar  and  test  trenching.  Later,  NYSDEC  determined  that  the  investigation 
covered  an  area  approximately  1,000  feet  from  the  actual  location  of  the  pit  (Dames  and  Moore, 
1986). 


2.3.2  Step  I  Investigation,  Dames  and  Moore,  1984 

In  1984,  a  Step  I  Investigation  was  carried  out  by  Dames  and  Moore.  Dames  and  Moore  was 
able  to  locate  the  burial  pit  through  the  use  of  aerial  photographs,  a  field  inspection,  a  series  of 
metal  detector  and  magnetometer  surveys  along  with  a  series  of  test  pit  excavations.  As 
summarized  in  the  Step  2  Report  (Dames  and  Moore,  1986),  they  identified  a  large  anomaly  in 
the  target  area  that  corresponded  to  a  depression  visible  in  the  aerial  photographs,  along  with 
several  smaller  anomalies.  Domestic  refuse  was  observed  in  test  pits  excavated  in  the  large  area. 
Although  no  pesticide  containers  were  found  in  the  excavations,  several  buried  containers  (some 
labeled  "Caution- Acid")  were  found  along  the  western  edge  of  the  investigation  area.  Based  on 
these  findings,  the  PPBA  was  estimated  to  be  roughly  rectangular,  with  dimensions  of 
approximately  15  by  25  feet.  Figure  2-3  depicts  the  approximate  area  of  Site  2  as  defined  by 
these  geophysical  surveys  and  test  pit  excavation  activities. 

Dames  and  Moore  collected  several  soil  and  liquid  samples  from  the  test  pits  in  order  to  better 
characterize  the  waste  constituents.  The  analytical  results  from  these  samples  are  summarized 
in  Table  2-1.  Several  pesticides  were  detected  in  the  soil  samples,  primarily 
dichlorodiphenyltrichloroethane  (DDT)  and  its  breakdown  products,  dichlorodiphenyldichloro- 
ethylene  (DDE)  and  dichlorodiphenyldichloroethane  (DDD). 
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TABLE  2-1 

SITE  2  -  ANALYTICAL  RESULTS  FOR  TEST  PITS 
STEP  I  INVESTIGATION 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


|  TEST  PIT  NUMBER  j 

PARAMETER 

UNITS 

TP-3 

TP-3  (a) 

TP-5 

TP-6 

TP-7 

TP-8 

Soil  Samples 

Pa  rath  ion 

j  /*g/g 

ND 

NA 

ND 

2.2 

0.59 

3.9 

p,p’-DDT 

!  /ig/g 

13,000 

NA 

0.17 

1700 

73 

122 

o,p’-DDT 

!  me'e 

3900 

NA 

0.06 

60 

25 

49 

DDD 

,  ^g/g 

3900 

NA 

ND 

950 

140 

370 

DDE 

;  /‘g'g 

ND 

NA 

ND 

130 

6.1 

7.2 

2,4-D 

MS^E 

0.42 

NA 

ND 

ND 

ND 

ND 

2,4,5-T 

| 

/'g/g 

ND 

NA 

ND 

ND 

0.37 

0.61 

Liquid  Samples 

Parathion 

me/l 

ND 

ND 

NA 

ND 

ND 

3.8 

p.p’-DDT 

^g/L 

3,040 

370,000 

NA 

20,000 

120,000,000  ! 

440 

o,p'-DDT 

/ig/L 

950 

100,000 

NA 

16,000 

38,000,000 

360 

DDD 

j 

^g/L 

7,100 

159,000 

NA 

23,000 

28,000,000 

430 

DDE 

me/l 

ND 

ND 

NA 

1,500 

4,000,000 

37 

2,4-D 

me/l 

ND 

130 

NA 

6.6 

2.2 

3 

2,4,5-T 

fig/L 

ND 

31 

NA 

47 

5.4 

6.6 

Heptachlor 

3.2 

ND 

NA 

ND 

ND 

ND 

Sulfuric  acid 

mg/L 

NA 

NA 

NA 

NA 

490 

480 

Hydrochloric  acid 

mg/L 

NA 

NA 

NA 

NA 

7 

32  ! 

Hydrofluoric  acid 

mg/L 

NA 

NA 

NA 

NA 

0.3 

2 

ABBREVIATIONS  NOTES 

NA  =  Not  analyzed  (a)  Two  liquid  samples  were  collected  from  test  pit  3. 

ND  =  Value  less  than  limit  of  detection 


/i g'g  =  micrograms  per  gram 
jzg'L  =  micrograms  per  liter 
mg '1  =  milligrams  per  liter 
Reference:  Dames  Sc  Moore,  1986 
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2.3.3  Step  II  Investigation,  Dames  and  Moore,  1985-1986 

Dames  and  Moore  followed  up  the  initial  investigation  with  a  Step  II  Investigation  conducted  in 
1985  and  1986.  This  investigation  included  the  installation  of  3  monitoring  wells,  the  collection 
of  subsurface  soil  samples  from  the  monitoring  well  borings,  and  the  collection  of  groundwater 
samples.  The  locations  of  the  monitoring  wells  are  shown  in  Figure  2-3.  The  results  of  the  Step 
II  analytical  program  are  summarized  in  Tables  2-2  and  2-3  for  soils  and  groundwater, 
respectively.  The  original  plan  was  to  install  the  borings  only  in  the  glacial  till  overburden; 
however,  no  groundwater  was  present  in  the  till,  so  the  borings  were  extended  into  the  weathered 
shale  bedrock,  the  first  water-bearing  zone.  Depth  to  groundwater  atSite  2,  as  measured  in 
October  1985,  ranged  from  22.4  feet  below  ground  surface  (bgs)  at  SW-03,  to  29.6  feet  bgs  at 
SW-01. 


In  general,  contaminants  were  not  detected  in  the  soil  or  groundwater  samples  from  SW-01  and 
SW-03,  with  the  exception  of  trace  concentrations  of  p,p’-DDT,  2,4-D,  and  dieldrin.  The 
samples  from  SW-02  contained  several  pesticides.  Of  the  soil  samples  collected  from  SW-02,  the 
sample  obtained  from  the  weathered  shale  layer  had  the  higher  pesticide  concentrations. 

Based  on  the  results  of  the  Step  II  program,  Dames  and  Moore  recommended  further  work, 
including:  an  interim  removal  action  to  remove  the  source  of  the  contamination;  further 
investigations  to  more  clearly  define  groundwater  flow  at  the  site  and  to  more  clearly  delineate 
the  groundwater  contamination  plume;  and,  installation  of  an  additional  monitoring  well. 

2.3.4  Removal  Action,  Dynamac  Corporation,  1988 

Dynamac  Corporation  (Dynamac)  completed  an  interim  removal  action  in  1988,  as  a 
subcontractor  to  Geo-Con,  Inc.  The  plan  for  the  removal  action  was  to  excavate  the  pit  and 
dispose  the  soils,  drums,  and  containers  (primarily  5-gallon  containers)  in  a  regulated,  permitted 
landfill.  The  goal  was  to  remove  all  waste  materials  and  soils  containing  greater  than  10  parts 
per  million  (ppm)  of  DDT.  A  20-foot  by  53-foot  pit  was  excavated  and  H-piles  were  driven 
to  support  the  walls  of  the  excavation.  The  piles  were  driven  as  deep  as  possible,  with  stiff 
resistance  (bedrock  or  very  stiff  hardpan  material)  generally  encountered  at  depths  of  22  to  23 
feet  bgs,  or  less. 

Drums  and  containers  were  unearthed  in  the  pit  at  depths  starting  at  4  feet  bgs.  Visual 
inspection  showed  that  the  containers  had  all  been  punctured  prior  to  placement  in  the  pit.  Little 
or  no  liquid  was  present  in  the  containers.  Most  of  the  containers  observed  were  5-gallon  size, 
though  several  55-gallon  drums  were  present.  One  of  the  55-gallon  drums  appeared  to  contain 
used  motor  oil  (Dynamac,  1988).  In  total,  105,  5-gallon  containers  and  13,  55-gallon  drums 
were  removed,  along  with  some  domestic  and  miscellaneous  refuse.  Most  of  the  waste  was 
found  in  the  north-central  area  of  the  pit  (Dynamac,  1988).  All  of  the  drums  were  found  at 
depths  of  12  feet  or  less.  Three  additional  55-gallon  drums  were  unearthed  just  beyond 
the  northern  boundary  of  the  pit  so  the  original  pit  was  extended  northward  by  about  10  feet 
to  ensure  that  all  the  drums  had  been  excavated. 
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TABLE  2-2 

SITE  2  -  ANALYTICAL  RESULTS  FOR  SOIL 
STEP  II  INVESTIGATION 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


DETECTION 

SAMPLE  NUMBER 

PARAMETER 

UNITS 

LIMIT 

SW-1 

SW-2-1 

SYV-2-2 

SW-3 

Depth 

ft. 

NA 

31 

25 

35 

25 

Malathion 

ppm 

0.01 

ND 

0.01 

ND 

ND 

Parathion 

ppm 

0.01 

ND 

0.08 

ND 

ND 

p,p'-DDT 

ppm 

0.001 

0.001 

1.5 

8.2 

ND 

o,p'-DDT 

ppm 

0.005 

ND 

0.42 

1.9 

ND 

DDD 

ppm 

0.001 

ND 

i 

0.47 

1 

2.5 

ND 

DDE 

j 

ppm 

i 

0.001 

ND 

0.026 

I 

0.058 

ND 

2.4-D 

ppm 

0.005 

ND 

0.067 

0.35 

0.022 

2,4,5-T 

ppm 

0.005  i 

ND 

i 

0.006 

1 

0.040 

ND 

ABBREVIATION'S 

. . 

— 

NA  =  not  applicable 
ND  =  not  detected 
ppm  =  parts  per  million 
Reference:  Dames  &  Moore,  1986 
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TABLE  2-3 

SITE  2  -  ANALYTICAL  RESULTS  FOR  GROUNDWATER 
STEP  II  INVESTIGATION 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


PARAMETER 

UNITS 

DETECTION 

LIMIT 

WELL  NUMBER 

SW-1 

SW-2 

SW-3 

Dieldrin 

ppb 

0.01 

0.04 

ND 

ND 

Lindane 

ppb 

0.01 

ND 

0.03 

ND 

p,p’-DDT 

ppb 

0.02 

ND 

15.0 

ND 

o,p'-DDT 

ppb 

0.02 

ND 

4.4 

ND 

DDD 

ppb 

0.02 

ND 

8.5 

ND 

DDE 

ppb 

0.02 

ND 

0.15 

ND 

2,4-D 

ppb 

0.1 

ND 

20.0 

0.1 

2,4,5-T 

ppb 

0.05 

ND 

0.45 

ND 

ABBREVIATIONS 
ND  =  not  detected 
ppb  =  parts  per  billion 
References:  Dames  &  Moore,  1986 
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In  order  to  evaluate  the  success  of  the  removal  action,  several  soil  samples  were  collected  from 
the  bottom  of  the  pit.  Several  of  the  samples  collected  from  the  top  6  inches  of  soil  remaining 
in  the  bottom  of  the  pit  had  DDT  concentrations  greater  than  the  clean-up  goal  of  10  ppm  of 
DDT.  The  soils  in  the  bottom  of  the  pit  were  too  stiff  to  allow  for  split-spoon  sampling; 
therefore,  soils  were  sampled  from  test  trenches  dug  in  the  bottom  of  the  pit  (Dynamac,  1988). 
The  sampling  results,  shown  in  Table  2-4,  indicated  that  additional  soils  would  need  to  be 
removed.  The  excavation  was  extended  in  several  locations,  but  its  total  depth  did  not  exceed 
21  feet  at  any  location.  Most  of  the  additional  excavation  work  was  carried  out  in  the  northern 
half  of  the  pit.  The  final  excavation  profile  is  shown  in  Figure  2-4. 

The  excavated  wastes  and  soils  were  then  hauled  to  the  Chemical  Waste  Management  Model 
City  Landfill  near  Buffalo,  NY  for  disposal.  The  H-piles  were  dug  out,  cut  at  an  approximate 
depth  of  10  feet,  and  placed  back  in  the  pit.  The  pit  was  backfilled  with  clean  fill  material, 
compacted,  and  graded  to  a  level  appearance  (Dynamac,  1988). 

2.3.5  Site  Inspection,  E.C.  Jordan,  1988 

After  completion  of  the  removal  action,  E.C.  Jordan  performed  a  follow-up  investigation  and 
an  initial  assessment  of  the  environmental  and  public  health  risks  associated  with  Site  2  in 
conjunction  with  their  SI  at  the  adjacent  inactive  landfill  (Site  1).  The  SI  for  both  sites  consisted 
of  subsurface  explorations  at  11  locations  and  the  installation  of  four  monitoring  wells  screened 
in  the  till,  and  multi-level  piezometers  with  discrete  screening  intervals  in  both  the  fractured 
shale  and  till.  In  addition,  one  surface  water  sample,  three  soil/sediment  samples,  and  eight  soil 
samples  (ranging  from  4  to  31  feet  bgs)  were  collected.  SI  sampling  locations  are  show'n  in 
Figure  2-5.  Analytical  results  relevant  to  Site  2  are  listed  in  Table  2-5. 

Sediment  sample  JSD-100,  collected  from  a  man-made  depression  located  approximately  450  feet 
from  Site  2  in  the  "Pond  Area,"  contained  DDT,  DDE,  and  DDD  at  3100  microgram  per 
kilogram  (n g/kg),  230  /xg/kg,  and  170  /xg/kg,  respectively.  E.C.  Jordan  used  these  data  along 
with  the  previous  Dames  and  Moore  data  to  evaluate  risk  and  fate  and  transport  for  the  site 
contaminants. 

E.C.  Jordan  conducted  an  additional  sampling  program  in  1989  to  further  examine  the 
contaminant  levels  downgradient  of  Site  2,  consisting  of  12  surface  soil  samples  in  the  landfill 
area  and  groundwater  samples  from  four  existing  monitoring  wells.  Supplemental  sample 
locations  are  shown  in  Figure  2-6  and  the  analytical  results  are  presented  in  Table  2-6. 
Pesticides  including  DDE,  DDD,  and  DDT  were  detected  in  numerous  soil  samples  (e.g.  SS-3, 
SS-6,  SS-8,  SS-11,  and  SS-12)  at  concentrations  up  to  490  jxg/kg  (DDE  at  SS-11).  High 
concentrations  of  DDT  and  its  derivatives  were  also  reported  in  monitoring  well  SW-02  (760 
micrograms  per  liter  [/xg/L]  DDT),  suggesting  impacts  to  groundwater.  An  oily  sheen  was 
observed  in  the  water  sample  from  SW-02. 
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SITE  2  -  ANALYTICAL  RESULTS  FOR  TEST  PITS 
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TABLE  2-4,  (cont.) 

SITE  2  -  ANALYTICAL  RESULTS  FOR  TEST  PITS 
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STEWART  AIR  NATIONAL  GUARD  BASE 
SITE  INSPECTION  SAMPLE  LOCATIONS 
NEWBURGH,  NEW  YORK 
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TABLE  2-5 

PESTICIDE  ANALYTICAL  RESULTS  FROM  SITE  INSPECTION 
RELEVANT  TO  SITE  2 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


SAMPLE  ID 

Sediment 

JSD-100 

JSD-101 

JSD-102 

Subsurface  Soil 

JMW-101 

J  MW- 107 

JMW-108 

JMW-109 

JTB-102 

JTB-103 

JTB-105 

JTB-106 

Surface  Water 

JSW-001 

Groundwater 

JMW-101 

JMW-107 

JMW-108 

JMW-109 

ABBREVIATIONS 
/ig'kg- microgram s  per  kilogram 
fi  'L  =  micrograms  per  liter 


UNITS 

4,4’DDT 

Mg/kg 

31001 

/tg/kg 

ND 

/‘g/kg 

ND 

/*g/kg 

ND 

^g/kg 

ND 

Mg/kg 

ND 

A<g/kg 

ND 

fig/kg 

ND 

/tg/kg 

ND 

j<g/kg 

ND 

Mg/kg 

i 

ND  | 

1 

i 

/*g/L 

i 

i 

i 

0.57 

i 

| 

#*g/L  | 

ND 

/‘g/I 

ND 

Mg/L 

ND 

#*g/L 

ND 

PARAMETER 


4,4’-DDE 

4,4'-DDD 

230 1 

170' 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

i 

ND 

ND 

ND 

ND 

i 

| 

ND 

i 

ND 

ND 

ND 

i 

ND 

1 

ND  i 

ND 

1 

ND 

ND 

NOTES 

1.  Value  is  the  highest  reported  of  the 
replicates  analyzed 
ND=  Not  Detected 
Reference:  E.C.  Jordan,  1989. 
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TABLE  2-6 

SITE  2  -  ANALYTICAL  RESULTS 
FROM  SUPPLEMENTAL  SITE  INSPECTION 
STEWART  AIR  NATIONAL  GUARD  BASE 
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ND=  Not  Detected 
^g/kg  =  micrograms  per  kilogram 
ftg/1  =  micrograms  per  liter 
Reference:  H.C.  Jordan,  1989 


2.3.5.1  Fate  and  Transport  Analysis  (E.C.  Jordan,  1989) 

Several  pesticides  and  herbicides  were  evaluated  during  the  fate  and  transport  analysis.  DDT 
and  its  breakdown  products  (DDD  and  DDE)  tended  to  be  the  most  persistent,  because  these 
compounds  had  the  longest  half-lives  and  tended  to  more  tightly  adsorb  to  the  organic  fraction 
of  the  soil.  The  fate  and  transport  analysis  indicated  that  these  constituents  would  be  very 
slowly  transported  to  surface  water  by  one  of  two  mechanisms:  (1)  subsurface  transport  of 
dissolved  contamination  via  contaminated  groundwater  to  a  location  where  it  would  discharge 
to  surface  water;  and  (2)  surface  transport  of  pesticides  adsorbed  to  the  soil  carried  in  runoff  to 
a  surface  water  body.  Once  in  a  larger  surface  water  body,  the  pesticides  could  partition  between 
the  soil  and  water  phases. 

The  other  contaminants  evaluated,  methyl-parathion,  2,4-D,  and  2,4,5-T,  all  had  much  lower 
organic-carbon  partition  coefficient  (Koc)  values,  and  therefore  would  move  much  more  readily 
with  the  groundwater.  These  chemicals  also  tended  to  degrade  much  more  rapidly  than  DDT, 
either  by  biodegradation  or  hydrolysis,  indicating  that  their  persistence  in  the  environment  would 
be  limited. 

As  part  of  the  fate  and  transport  analysis,  several  groundwater  models  were  run  (E.C.  Jordan, 
1989).  The  modeling  results  indicated  that  transport  of  DDT,  DDE,  and  DDD  via  groundwater 
would  be  insignificant.  The  model  showed  that  measurable  concentrations  of  DDT,  DDE,  and 
DDD  would  not  be  found  in  monitoring  wells  1 ,000  and  1 ,500  feet  downgradient  of  Site  2.  The 
models  also  indicated  that  measurable  concentrations  of  DDT,  DDE,  and  DDD  would  not  be 
transported  to  Murphy’s  Gulch  via  groundwater. 

The  conclusion  of  this  analysis  was  that  the  pesticides  detected  in  the  ponded  area  north  of  the 
landfill  must  have  been  transported  via  erosion  of  contaminated  surface  soils,  and  that  this 
transport  mechanism  would  be  the  major  concern  at  Site  2. 
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SECTION  3.0 


3.0  ENVIRONMENTAL  SETTING 

This  section  presents  a  description  of  the  location  and  environmental  setting  in  the  vicinity  of 
Site  2.  Information  provided  in  this  section  has  been  obtained  through  a  review  of  available 
literature,  records  pertaining  to  Site  2  (including  the  SI  report  (E.C.  Jordan,  1989)),  visual 
observations  made  by  Aneptek  during  a  pre-investigation  site  visit,  and  interviews  with  Base 
personnel  familiar  with  the  history  of  Site  2. 

3.1  Site  Physiography  and  Topography 

The  site  is  located  within  the  central  portion  of  Orange  County,  within  the  Hudson-Champlain 
lowland  of  the  Valley  and  Ridge  Province  (Frimpter,  1972)  (Figure  3-1).  The  topography  in  the 
immediate  vicinity  of  the  base  is  gently  to  moderately  rolling,  consisting  of  drumlin  hills  shaped 
by  successive  advances  of  Pleistocene  continental  glaciations  (Cadwell,  1989)  (see  also  Section 
3.2.2).  The  site  itself  is  part  of  the  eastern  upper  side  slope  of  a  drumlin  that  was  modified 
during  construction  of  the  Base  (U.S.  Army  Corps  of  Engineers  [USACOE],  1943). 

Site  2  is  located  at  the  same  general  surface  elevation  of  the  Base,  within  a  generally  flat,  open 
field  where  elevation  gradually  increases  (east  to  west)  from  approximately  430  feet  to  436  feet 
above  mean  sea  level  (msl).  Steep  slopes  with  grades  in  excess  of  35  percent  (35  foot  elevation 
drop  over  approximately  100  feet)  are  found  within  400  feet  of  Site  2,  within  the  former  landfill 
(Site  1).  Grades  decrease  further  east,  towards  Murphy’s  Gulch. 

The  extent  of  topography  alteration  in  the  vicinity  of  Site  2  is  shown  on  Figure  3-2,  which  was 
derived  from  as-built  grading  plan  record  drawings  obtained  from  the  Stewart  IAP  Engineering 
Office  (USACOE,  1943).  Figure  3-2  shows  that  prior  to  the  expansion  of  the  runways,  a  drumlin 
with  a  peak  greater  than  525  feet  msl  existed  on  the  eastern  side  of  the  Base.  The  east  side  of 
the  Base  was  regraded  to  an  elevation  of  approximately  440  feet  msl  during  the  expansion.  Prior 
to  regrading,  Site  2  was  situated  below  the  east  face  of  the  drumlin  crest.  The  ground  surface 
in  the  vicinity  of  Site  2  appears  to  have  been  lowered  approximately  50  to  60  feet  to  achieve  its 
current  elevation. 

3.2  Regional/Local  Geology 

The  geology  of  the  Newburgh,  NY  area  is  depicted  in  Figure  3-3.  The  general  stratigraphic 
sequence  below  Site  2,  shown  in  Figure  3-4,  is  based  on  literature  information  and  data  obtained 
during  previous  investigations.  Logs  for  borings  advanced  in  the  vicinity  of  Site  2  during 
previous  investigations  are  provided  in  Appendix  A.  The  soil  and  rock  coring  conducted  during 
this  investigation  confirm  this  general  stratigraphic  sequence. 
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3.2.1  Bedrock  Geology 


Regional  lithology  of  a  large  portion  of  the  Hudson-Champlain  Valley,  which  includes  the  Base, 
consists  of  alternating  layers  of  soft  shales,  argillite,  and  sandstones  (Fisher  et.  al.,  1970).  The 
shales  comprise  the  youngest  geologic  unit  in  the  area,  are  referred  to  as  the  Normanskill 
Formation. 

According  to  references  cited  in  the  SI  (ABB,  1992),  regional  bedrock  structure  consists  of 
isoclinal  folding  throughout  the  formation,  with  the  long  axis  trending  north-northeast. 
Overturned  folds  are  observed  to  the  west.-  Bedding  dips  to  the  east,  although  a  platey  cleavage 
oriented  30  degrees  from  bedding  is  also  observed.  In  addition,  Figure  3-3  shows  an 
interpreted  thrust  fault  east  of  the  Base,  striking  northeast,  which  placed  Cambrian  dolomites  and 
Precambrian  metamorphic  rocks  (schists  and  gneisses)  of  the  Hudson  Highlands  over  the  younger 
Ordovician  sedimentary  rocks. 

Previous  investigations  at  Site  2  (Dames  and  Moore,  1986  and  ABB,  1992)  indicate  that  the 
bedrock  is  predominantly  composed  of  the  middle  Ordovician  age  (450-425  million  years  before 
present),  thinly  bedded  and  fractured  Martinsburg  shale  member  of  the  Normanskill  Formation 
(Fisher,  et.  al.,1970).  SI  rock  core  logs  describe  these  rocks  as  thinly  laminated,  gray  to 
blackish  shale  with  calcite  lenses  and  veins  with  occasional  layers  of  sandstone  (ABB,  1992). 
SI  data  indicate  that  in  the  vicinity  of  Site  2,  the  top  of  bedrock  occurs  at  depths  between  45  and 
50  feet  bgs,  while  downslope  from  Site  2,  the  contact  occurs  at  depths  between  15  and  25  feet 
bgs  (Dames  and  Moore,  1986).  Overlying  the  competent,  unweathered  shale  is  a  zone  herein 
referred  to  as  weathered  fractured  shale,  ranging  from  2.5  to  10  feet  thick  (Dames  and  Moore, 
1986).  The  upper  portion  of  this  zone  is  characterized  by  rock  that  has  decayed  to  the 
consistency  of  soil,  grading  downward  to  rock  that  is  highly  fractured,  but  exhibiting  less 
chemical  and  physical  weathering. 

Based  on  SI  rock  cores,  local  bedrock  structure  is  described  as  highly  fractured  and/or  weathered 
to  soil  in  the  upper  10  feet  below  the  overburden/bedrock  interface,  with  competency  (lack  of 
fracturing  and  weathering)  increasing  with  depth.  Bedding  observed  in  the  SI  cores  is 
approximately  45  degrees  from  vertical,  although  one  core  showed  lower  angle  bedding  (70 
degrees  off  the  vertical).  The  SI  stated  that  most  fractures  and  core  breaks  are  parallel  and 
subparallel  to  observed  bedding  surfaces.  Subvertical  joint  planes  were  observed  in  some  cores. 
Evidence  of  faulting  is  observed  in  cores  from  the  southerly  and  eastern  portions  of  the  SI  study 
area  (ABB,  1992),  in  the  form  of  highly  fractured  cores  and/or  slickensides. 

3.2.2  Surficial  Geology 

According  to  Cadwell  (1989),  in  the  vicinity  of  the  Base  the  overburden  is  primarily  composed 
of  lodgement  (basal)  till.  Lodgement  till  consists  of  relatively  low  permeability,  very  dense,  non- 
stratified,  very  poorly  sorted  clay  to  boulder  sized  material  that  was  deposited  at  the  base  of 
advancing  Pleistocene  temperate  or  wet-based  glaciers.  It  is  derived  from  scouring,  crushing  and 
redeposition  of  pre-existing  topographically  exposed  soil  and  rock  under  tremendous  pressure. 
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In  this  area,  the  till  is  often  clay  rich  due  to  its  origin  (provenance)  from  shale  bedrock  parent 
material. 

The  primary  landforms  in  this  region  arc  ground  moraines  and  drumlins  derived  from  advancing 
glaciers.  Ground  moraine  consists  of  rolling,  hilly  terrain  composed  of  lodgement  till  deposited 
on  bedrock.  Thicker  deposits  of  till  arc  found  in  the  valleys  than  in  the  higher  elevations  because 
the  thicker  ice  accumulation  in  the  valleys  remained  active  longer  than  the  thinner  ice  at  the 
higher  elevations  (Cadwell,  1989).  The  till  thickness  averages  20  feet  but  is  dependent  upon  the 
bedrock  irregularities  (Frimpter,  1972).  Drumlins  are  ice-molded,  tear-drop  or  elliptically  shaped 
hills  that  are  aligned  parallel  to  glacial  flow  with  the  blunt  end  oriented  opposite  the  direction  of 
glacier  movement.  They  arc  thought  to  form  as  the  ice  sheet  moves  over  resistant  outcrops  of 
bedrock,  causing  lodgement  till  to  be  “plastered”  onto  the  resistant  bedrock  outcrop  under  very 
high  pressure.  Numerous  drumlins  arc  found  in  this  region.  The  thickness  of  the  till  in  the 
drumlins  can  vary  from  75  to  200  feet  (Frimpter,  1972). 

The  overburden  at  Site  2  consists  primarily  of  grey  to  dark  grey,  very  dense,  poorly  sorted 
glacial  till,  overlain  by  brown  weathered  till  also  referred  to  in  the  SI  as  “ablation  till”  (ABB, 
1992).  The  “ablation  till”  term  is  not  considered  correct  because  ablation  till  is  material 
contained  within  a  glacier  that  is  deposited  as  ice  melts.  It  is  less  dense  than  lodgement  till  and 
is  often  of  different  composition  than  the  underlying  lodgement  till.  The  less  dense  till  at  this 
site  is  interpreted  to  be  a  product  of  the  weathering  of  the  underlying  lodgement  till  and  any  site- 
specific  reference  to  this  stratum  will  be  referred  to  herein  as  weathered  till.  Near  the  surface 
at  Site  2,  a  layer  of  disturbed  till  resulting  from  on-site  activities  including  road  construction  and 
the  burial  of  the  pesticide  drums  is  present.  The  upper  till  unit  tends  to  contain  more  sands  in 
the  vicinity  of  Site  2  (Dames  and  Moore,  1986).  The  SI  also  identified  a  thin,  discontinuous 
layer  of  “slope  wash”  or  lacustrine  material  at  lower  elevations  that  was  not  separately  mapped. 
SI  grain-size  analyses  of  12  soil  samples  generally  were  described  as  “well-graded  material  with 
a  fine  fraction”  (smaller  than  200  sieve)  of  27  to  55  percent  and  “a  slight  bimodal  grain-size 
distribution.” 

3.3  Soils 

Soils  at  the  site  are  mapped  as  “Udorthents,  Smoothed”  (Soil  Conservation  Service  [SCS], 
1975).  This  soil  unit  is  assigned  to  any  area  that  has  been  subject  to  activities  such  as  regrading. 
Surrounding  undisturbed  soil  units  are  mapped  primarily  as  Mardin-Erie  gravelly  silt  loams, 
which  are  described  as  upland  glacial  till  deposits  (Figure  3-5).  These  soils  are  categorized  as 
gently  sloping  to  sloping,  deep,  moderately  well  drained  to  somewhat  poorly  drained,  medium 
textured  soils  (ABB,  1992).  Records  indicate  that  the  roads  and  runways  on  the  Base  were 
constructed  using  fill  from  local  sources,  which  would  be  primarily  the  same  class  of  soil  (ABB, 
1992). 
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3.4  Surface  Hydrology 


The  Base  has  few  surface  water  features.  Surface  water  runoff  at  the  Base  is  controlled  by  a 
storm  water  drain  system  (Figure  3-6).  Storm  water  over  the  majority  of  the  Base  flows  via  this 
storm  water  system  into  Recreation  Pond  south  of  the  Base.  In  the  vicinity  of  Site  2,  storm 
water  runoff  is  not  captured  by  the  drainage  system,  but  rather  flows  as  overland  runoff  to  a 
drainage  swale  on  the  western  side  of  the  crushed  stone  Patrol  Road  and  then  north  to  a  culvert 
running  under  the  road.  Discharge  from  the  culvert  continues  to  flow  eastward  eventually 
entering  Murphy’s  Gulch,  located  approximately  1,000  feet  east  of  Site  2.  This  area  was 
developed,  beginning  approximately  1987.  Prior  to  this  development  the  crushed  rock  Patrol 
Road  did  not  exist,  and  storm  water  runoff  was  allowed  to  flow  over  the  side  slope.  This  runoff 
flowed  to  the  pond  area  north  of  Site  1,  with  the  overflow  eventually  reaching  Murphy’s  Gulch. 
Murphy’s  Gulch  also  receives  runoff  from  the  New  Windsor  Landfill. 

After  entering  Murphy’s  Gulch  surface  water  flows  north  and  east  under  Route  87.  This  water 
then  flows  through  Murphy’s  Gate,  a  diversion  structure  which  formerly  diverted  water  into 
Lake  Washington.  This  gate  has  been  closed  due  to  the  potential  for  the  introduction  of 
contamination  into  Lake  Washington,  the  source  of  which  has  not  yet  been  determined.  This 
surface  water  eventually  flows  into  Brookside  Pond  and  Quassaic  Creek.  Quassaic  Creek 
discharges  into  the  Hudson  River.  Drainage  patterns  for  the  area  downgradient  of  Site  2  are 
illustrated  in  Figure  3-7. 

3.5  Regional/Local  Hydrogeology 

Regional  groundwater  flow  in  the  vicinity  of  Site  2  is  southeast  towards  the  Hudson  River,  based 
on  the  elevations  of  surface  water  bodies  located  near  the  Base.  Groundwater  movement  occurs 
primarily  in  the  weathered  till,  the  underlying  lodgement  till  to  a  lesser  extent,  and  in  the 
underlying  bedrock.  However,  the  Normanskill  Formation  and  underlying  bedrock  tend  to  have 
low  permeabilities,  and  are  poor  sources  of  groundwater  (ABB,  1992).  A  well  drilled  to  a  depth 
of  more  than  1,000  feet  in  1987  yielded  less  than  10  gallons  per  minute  (gpm).  Groundwater 
flow  in  the  bedrock  is  primarily  controlled  by  joints,  fractures  and  beddine  planes  (Frimpter, 
1972). 

Groundwater  was  encountered  at  a  depth  of  approximately  30  feet  below  grade  (E.C.  Jordan, 
1989),  in  the  vicinity  of  Site  2.  The  groundwater  was  believed  to  be  perched  on  top  of  the 
bedrock.  In  addition,  during  the  drilling  of  monitoring  wells  SW-01 ,  SW-02  and  SW-03  for  the 
Site  2  hydrogeologic  investigation,  abundant  groundwater  was  encountered  under  pressure  in  the 
weathered  rock  zone  (Dames  and  Moore,  1986). 

Based  on  potentiometric  data  obtained  from  the  monitoring  wells  and  multi-level  piezometers 
installed  as  part  of  the  SI,  groundwater  flow  in  the  till  and  fractured  shale  was  interpreted  to  be 
eastward,  towards  the  toe  of  the  former  landfill.  The  horizontal  hydraulic  gradient  in  the  area 
of  Site  2  (i.e.,  between  JTB-101B  and  JTB-108B)  was  calculated  to  be  0.07  foot  per  foot  (ft/ft). 
SI  groundwater  contours  for  Site  2  area  are  illustrated  in  Figure  3-8.  Monitoring  well 
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construction  details  for  wells  located  in  the  vicinity  of  Site  2  are  provided  in  Section  6.  SI 
monitoring  well  construction  diagrams  arc  provided  in  Appendix  A,  Basewide  Site  Investigation 

Data. 


Vertical  gradients  were  downward  at  all  locations  except  at  multi-level  piezometers  JTB-108  and 
JTB-110.  Downward  hydraulic  gradients  in  the  bedrock  were  calculated  to  range  from  0.005 
to  0.239  ft/ft.  Downward  gradients  in  the  till  were  calculated  to  range  from  0.515  to  0.878  ft/ft. 
Upward  gradients  were  found  to  range  from  0.01  to  0.03  ft/ft.  The  fact  that  downward 
gradients  were  encountered  on  the  up-slope  side  of  the  landfill  and  upward  gradients  were 
encountered  closer  to  Murphy’s  Gulch  suggests  that  groundwater  from  the  vicinity  of  Site  2  is 
likely  discharging  into  Murphy’s  Gulch. 

During  the  Site  2  hydrogeologic  investigation,  estimates  of  the  hydraulic  conductivity  of  the 
weathered  fractured  shale  bedrock  layer  were  made  by  performing  in-situ  variable  head  recovery 
slug  tests  on  monitoring  wells  SW-01,  SW-02  and  SW-03.  The  average  estimate  for  the  three 
wells  using  the  Hvorslev  lag-time  method  is  5.6  x  105  centimeters  per  second  (cm/sec)  (Dames 
and  Moore,  1986).  Rising-head  slug  tests  were  also  performed  on  the  four  monitoring  wells 
installed  as  part  of  the  SI.  Based  on  this  testing  the  average  hydraulic  conductivity  of  the 
lodgement  till  was  found  to  be  4.19  x  10'5  cm/sec.  One  test  performed  within  the  weathered  till 
yielded  a  hydraulic  conductivity  of  4.20  x  10  s  cm/sec. 

3.6  Groundwater  Usage 

Groundwater  usage  in  the  vicinity  of  the  Base  appears  to  be  limited  to  areas  in  which  town  water 
is  not  being  supplied,  where  it  was  assumed  that  groundwater  is  used  as  the  potable  water 
supply.  These  areas  include: 

•  Route  17K,  west  of  the  Throughway  to  East  Coldenham. 

•  Orr  Avenue,  west  of  Union  Avenue. 

•  Liner  Avenue,  west  of  Union  Avenue  and  east  of  the  Thruway. 

•  Silver  Stream  and  Liner  Roads,  from  Route  207  to  the  Thruway. 

•  All  residences  and  businesses  south  of  Route  207  in  New  Windsor. 

Aneptek  interviewed  the  Town  of  New  Windsor  Water  Supply  Engineer  and  the  Town  of 
Newburgh  Tax  Receiver  and  Building  Inspector  to  determine  where  groundwater  is  used  in  the 
vicinity  of  the  Base  and  to  verify/update  the  information  presented  in  the  SI  Report.  The 
interviewed  officials  indicated  that  there  still  is  no  service  along  any  part  of  Orr  Avenue.  Water 
mains  have  been  installed  along  Route  17K,  however,  not  every  home  or  facility  is  hooked-up. 
This  information  indicates  continued  use  of  private  wells  for  potable  water.  Also,  not  all  homes 
and/or  facilities  located  in  areas  in  which  town  water  is  available  are  connected  to  the  town 
water  supply.  Water  distribution  lines,  lots  served  by  known  water  wells,  and  areas  supplied 
by  individual  water  supply  wells  are  shown  on  Figure  3-9.  According  to  the  Newburgh  Building 
Inspector,  municipalities  do  not  keep  records  on  individual  wells,  therefore  it  is  impossible  to 
determine  in  which  formation  individual  wells  are  completed  or  exactly  where  they  are  located. 
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3.7  Climate 


Most  of  the  climatic  data  for  the  Base  were  obtained  from  stations  located  at  West  Point,  NY 
(SCS,  1981)  and  data  collected  at  the  Stewart  Air  Force  Base  (National  Climatic  Data  Center 
[NCDC],  1995).  The  climate  in  the  area  is  categorized  as  humid  continental.  The  average  daily 
temperature  is  51.6°Fahrenheit  (F),  with  cold  winters  and  moderately  warm  summers.  The 
lowest  average  daily  minimum  temperature,  19.2°F,  occurs  in  January,  and  the  highest  average 
daily  maximum  temperature,  86.3°F  occurs  in  July.  The  average  wind  speed  is  8  knots,  with 
a  predominant  westerly  wind  direction.  The  highest  wind  speed  recorded  at  the  Base  was  84 
knots,  which  occurred  in  June. 

The  average  annual  rainfall  is  48.01  inches.  The  rainiest  month  is  May,  with  an  average  rainfall 
of  3.94  inches.  Typically,  there  are  8  to  11  days  of  measurable  rainfall  each  month.  The 
average  annual  net  precipitation  is  14  inches  (precipitation  minus  (-)  evapotranspiration). 
February  and  March  are  the  snowiest  months,  with  average  snowfalls  of  11.4  and  10.1  inches, 
respectively. 

3.8  Ecology 

No  threatened  or  endangered  habitats  arc  located  in  the  vicinity  of  Site  2  or  within  a  two-mile 
radius.  A  wetland  area  is  located  to  the  east  of  Site  2,  however,  this  area  is  not  identified  as  a 
NYSDEC-rcgulatcd  wetland.  Six  NYSDEC-regulated  wetlands  are  located  within  a  two-mile 
radius.  Only  one  of  these  wetland  areas  is  within  the  downstream  pathway  from  the  site.  Area 
NB-29  is  located  approximately  7,000  feet  downstream  of  Site  2.  A  detailed  description  of  the 
ecological  setting  and  potential  impacts  from  Site  2  are  presented  in  Section  8.2  of  this  report. 
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SECTION  4.0 


4.0  IDENTIFICATION  OF  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE 
REQUIREMENTS 

This  section  presents  an  analysis  of  Federal  and  State  Applicable  or  Relevant  and  Appropriate 
Requirements  (ARARs)  and  additional  criteria  To-Be-Considered  (TBC)  for  Site  2.  This  analysis 
considers  the  requirements  of  the  "CERCLA  Compliance  with  other  Laws  Manual" 
(Environmental  Protection  Agency  [EPA],  1988a)  as  well  as  the  "Guidance  for  Conducting 
Remedial  Investigations  and  Feasibility  Studies  under  CERCLA"  (EPA,  1988b). 

4.1  Definitions  of  ARARs  and  TBCs 

Applicable  requirements  are  those  clean-up  standards,  standards  of  control,  or  other  substantive 
environmental  protection  requirements,  criteria  or  limitations  promulgated  under  Federal  or  State 
law  which  specifically  address  a  hazardous  substance,  pollutant,  contaminant,  remedial  action, 
location  or  other  circumstances  at  a  CERCLA  site.  Relevant  and  appropriate  requirements  are 
those  Federal  and/or  State  requirements  that,  while  not  "applicable"  to  a  hazardous  substance, 
pollutant,  contaminant,  remedial  action,  location  or  other  circumstance  at  a  CERCLA  site,  address 
problems  or  situations  sufficiently  similar  to  those  encountered  at  a  CERCLA  site  that  their  use 
is  well  suited  to  the  particular  site.  TBC  criteria  are  non-promulgated  advisories  or  guidance 
issued  by  Federal  or  State  agencies  that,  although  not  legally  binding,  can  be  used  in  determining 
the  level  of  clean-up  for  protection  of  health  and  the  environment.  The  three  types  of  ARARs 
are  evaluated  as  part  of  the  CERCLA  process:  chemical-specific,  location-specific,  and  action- 
specific,  are  defined  below. 

4.1.1  Chemical-Specific  ARARs 

Chemical-specific  ARARs  are  usually  health-  or  risk-based  numerical  values  which  establish 
acceptable  concentrations  of  chemicals  which  may  be  found  in  the  ambient  environment  (EPA, 
1988a).  These  values  are  usually  presented  for  each  individual  compound  or  closely  related 
group  of  compounds  and  do  not  consider  mixtures  of  compounds,  as  are  typically  found  at  in 
active  hazardous  waste  sites.  In  conjunction  with  an  evaluation  of  site  conditions  (i.e.,  as 
performed  in  the  risk  assessment),  values  derived  from  chemical-specific  ARARs  aid  in  the 
development  of  site-specific  clean-up  goals  for  the  site. 

4.1.2  Location-Specific  ARARs 

Location-specific  ARARs  are  requirements  or  restrictions  placed  on  the  conduct  of  activities  or 
on  chemical  concentrations  allowed  to  be  released  into  the  environment,  based  soley  on  the 
location  of  the  site  (EPA,  1988a).  As  an  example,  any  actions  to  be  taken  at  a  site  located  on 
or  near  wetlands  may  be  impacted  by  Federal  and  State  wetland  regulations. 
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4.1.3  Action-Specific  ARARs 


Action-specific  ARARs  arc  technology-  or  activity-based  criteria  which  affect  actions  taken  with 
respect  to  hazardous  wastes  (EPA,  1988a).  Specific  requirements  are  determined  based  on  the 
remedial  action  selected  for  the  site.  These  requirements  influence  how  the  selected  remedial 
activity  is  to  be  implemented. 

4.2  ARAR  Evaluation 

The  determination  of  ARARs/TBCs  for  the  Site  2  RI/FS  is  based  on  a  review  of:  (1)  the  types, 
quantities  and  extent  of  contaminants  present  at  the  site  and  (2)  locational  considerations  of  the 
site.  Following  this  review,  the  universe  of  Federal  and  State  requirements  was  examined  and 
all  chemical-specific  and  location-specific  ARARs  pertinent  to  the  site  were  determined.  Also 
identified  were  the  additional  State  or  Federal  criteria  and  guidance  (TBCs)  which  may  provide 
useful  information  or  recommended  procedures.  A  discussion  of  action-specific  ARARs  is 
considered  to  be  beyond  the  scope  of  this  RI  Report,  because  these  ARARs  relate  generally  to 
the  implementation  of  a  remedial  action,  which  are  typically  developed  as  part  of  the  FS  process. 

Table  4-1  presents  a  summary  of  the  Federal  and  State  chemical-specific  ARARs  for  the  Site 
2  RI,  along  with  a  brief  synopsis  and  determination  regarding  applicability  or  relevance  to  Site 
2  for  each  criteria  presented.  Table  4-2  provides  a  similar  discussion  regarding  location-specific 
ARARs  pertinent  to  the  Site  2  RI.  Other  criteria,  advisories,  and  guidance  to-be-considered  are 
presented  in  Table  4-3.  A  general  listing  of  aqueous  chemical-specific  ARAR  and  TBC 
concentration  values  pertinent  to  Site  2  arc  provided  in  Table  4-4.  Tables  4-5  and  4-6  present 
soil  ARARs  for  organics  and  inorganics,  respectively.  It  should  be  noted  that  in  addition  to 
ARARs,  Table  4-6  also  presents  site-specific  background  data  for  Site  2.  These  data  were 
obtained  through  the  evaluation  of  analytical  results  from  the  chemical  analysis  of  samples 
collected  from  background  locations. 

Due  to  the  absence  of  Federal  or  State  promulgated  standards  for  sediment,  ARARS  for  this 
medium  arc  not  discussed  in  this  section.  Criteria  for  sediments  arc  evaluated  and  presented  in 
Section  8.0.  The  derivation  of  these  site-specific  background  concentrations  is  presented  in 
Section  6.2  of  this  report. 
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TABLE  4-1,  Continued 
SITE  2  CHEMICAL-SPECIFIC  ARARS 
STEWART  AIR  NATIONAL  GUARD  BASE 
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SITE  2  OTHER  CRITERIA,  ADVISORIES  AND  GUIDANCE  TO-BE-CONSIDERED 
STEWART  AIR  NATIONAL  GUARD  BASE 
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SITE  2  -  CHEMICAL-SPECIFIC  ARARs  AND  TBCs  -  WATER 
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SITE  2  -  CHEMICAL-SPECIFIC  ARARs  AND  TBCs  -  WATER 
STEWART  AIR  NATIONAL  GUARD  BASE 
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SDWA  =  Safe  Drinking  Water  Act. 

MCL  =  Maximum  Contaminant  Level 
MCLG  =  Maximum  Contaminant  Level  Goal 
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TABLE  4-5 

CHEMICAL-SPECIFIC  ARARs  AND  TBCs  AT  SITE  2 
SOILS  -  ORGANICS 
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TABLE  4-6 

CHEMICAL-SPECIFIC  ARARs  AND  TBCs  AT  SITE  2 
SOILS  -  INORGANICS 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


SOIL  CRITERIA  (a) 

SITE-SPECFIC 

NYSDEC 

BACKGROUND 

SOIL  CLEANUP 

PARAMETERS 

CONCENTRATION 

OBJECTIVES 

(ppm) 

(ppm) 

Aluminum 

11900 

SB 

Antimony 

14.6 

SB 

Arsenic 

6.2 

7.5  or  SB 

Barium 

53.8 

300  or  SB 

Beryllium 

0.96 

0.16  or  SB 

Cadmium 

ND 

1  or  SB 

Calcium 

23400 

SB 

Chromium 

17.5 

10  or  SB 

Cobalt 

11.8 

30  or  SB 

Copper 

28.0 

25  or  SB 

Iron 

24800 

2000  or  SB 

Lead  j 

12.5 

SB 

Magnesium 

7190 

SB 

Manganese 

623 

SB 

Mercury 

ND 

0.1 

Nickel 

24.9 

13  or  SB 

Potassium 

1394  ! 

SB 

Selenium 

ND  1 

2  or  SB 

Silver  ! 

1.30 

SB 

Sodium 

49.7 

SB 

Thallium 

1.10  | 

SB 

Vanadium 

14.5 

150  or  SB 

Zinc 

63.2 

20  or  SB 

ABBREVIATIONS 

...  I 

NOTES 

ND  -  Not-Detcctcd  (a)  NYSDEC  TAGM  HWR-94-4046,  January  24,  1994 

NA  -  Not  Available 
ppm  -  parts  per  million 
SB  -  Site  Background 
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SECTION  5.0 


5.0  FIELD  PROGRAM 

This  section  presents  a  general  discussion  of  the  field  program  implemented  as  part  of  the  Site 
2  RI.  Section  5.1  presents  a  summary  of  the  overall  approach  to  the  RI  field  program. 
Deviations  from  the  approved  RI  workplan  (Aneptek,  1995)  are  listed  in  Section  5.2.  Sections 
5.3,  5.4,  and  5.5  present  general  descriptions  of  the  on-site  screening  and  sampling  and  analysis 
performed  during  the  field  program  at  Site  2. 

5.1  Summary 

The  field  program  was  implemented  in  accordance  with  the  RI/FS  Work  Plan  (Aneptek,  1995), 
except  as  noted  in  Section  5.14,  Deviations  from  the  Work  Plan.  The  planned  and  executed  field 
programs  are  summarized  on  Table  5-1.  A  summary  of  sampling  intervals  and  associated 
analyses  is  presented  on  Table  5-2.  The  initial  mobilization  for  the  field  program  started  on 
September  7,  1995  and  ended  December  6,  1995.  A  second  mobilization  to  perform  the  second 
round  of  groundwater  sampling  occurred  from  March  19  through  21,  1996. 

5.1.1  Objectives 

The  field  program  was  designed  to  achieve  the  following  objectives: 

•  confirm  the  former  location  of  the  pit, 

•  evaluate  subsurface  soils  for  potential  residual  contamination  near  the  location 
of  the  former  burial  pit, 

•  evaluate  surface  soils  and  sediment  around  and  downgradient  of  Site  2  for  residual 
contamination, 

•  evaluate  groundwater  quality  in  the  overburden  and  bedrock  aquifers  adjacent  to  and 
downgradient  of  Site  2,  and 

•  evaluate  groundwater  quality  and  potential  for  contaminant  migration  downgradient 
of  Site  1. 

5.1.2  Approach 

The  field  program  included  geophysical  surveys,  advancement  of  soil  borings,  installation  of 
groundwater  monitoring  wells,  and  collection  of  surface  and  subsurface  soils,  sediment,  and 
groundwater  samples  for  chemical  analysis.  All  samples  were  submitted  to  an  off-site  laboratory 
for  chemical  analysis  for  TCL  VOCs  and  SVOCs,  pesticides  and  PCBs,  and  TAL  metals  and 
cyanide.  All  soil  samples  were  analyzed  for  TOC,  all  subsurface  soil  samples  were  screened 
onsite  for  total  VOCs  with  an  HNu*  photoionization  detector  (PID)  and  for  total  pesticides  using 
an  immuno  assay  test.  The  sample  from  each  soil  boring  with  the  highest  field  screening  levels, 
and  the  last  sample  collected  was  submitted  to  the  off  site  laboratory  for  chemical  analysis  in 
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SITE  2  PLANNED  AND  EXECUTED  FIELD  PROGRAM  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
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TABLE  5-1  (cont.) 

SITE  2  PLANNED  AND  EXECUTED  FIELD  PROGRAM  Si 
STEWART  AIR  NATIONAL  GUARD  BASE 


O 

>< 


w 
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EXECUTED  FIELD  PROGRAM  | 

RATIONALE 

Electromagnetic  survey  was  inconclusive,  so  it 
was  followed  up  with  a  ground  penetrating  radar 
survey  over  the  same  survey  area  and  a  test  pit 
excavation  to  confirm  the  results  of  the  surveys. 

Samples  collected  as  specified  in  the  Work  Plan. 

•  SS-01  and  SS-03  collected  as  background 
samples. 

•  SS-02  and  SS-05  collected  from  within  the 
swale  and  ponded  areas. 

•  SS-04  and  SS-07  along  downgradient  drainage 
pathways  at  locations  specified  by  NYDOH  on 

8/3/95. 

•  SS-06  collected  at  the  same  location  as  SI  sample  SS-11, 
which  had  the  highest  levels  observed  during  the  SI. 

Additional  samples  collected  from  MW-01  for 
background  sample  purposes.  Samples  from 
borings  for  MW-02  and  MW-03  due  to  screening 
detections  of  pesticides.  Soil  borings  SB-02  thru 

SB-05  were  advanced  to  a  depth  of  approximately 

20  feet  bgs  around  the  confirmed  former  location  of 
the  burial  pit.  Soil  borings  SB-06  and  SB-07  were 
advanced  along  the  downgradient  side  of  the  pit  to 
the  surface  of  weathered  bedrock. 

ANALYSES 

VN 

TCLVOCs 

TCLSVOCs 

Pest/PCBs 

TAL  MET/CYN 

TOC 

TCLVOCs 

TCL  SVOCs 

Pest/PCBs 

TAL  MET/CYN 
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TCL  VOCs 

TCL SVOCs 

Pest/PCBs 

TAL  MET/CYN 

TOC 

Total  Pesticides 

NO.  OF 

SAMPLES 
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r*»  t-  r-  t-»  t- 

e-  t-  t"  t-  r- 

20 

20 

20 

20 

20 

77 
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SJ 

RATIONALE 

Attempt  to  identify  approximate  location  of 

Site  2  by  detecting  the  buried  "H"  beams  used 
to  shore  the  original  excavation.  An 
electromagnetic  survey  over  a  grid  of  160  by  60 
feet  was  planned,  with  readings  obtained  on 

20-foot  spacing. 

Characterize  nature  and  extent  of  surface  soil 
contamination.  Samples  obtained  from  the  0-2 
foot  interval  of  each  soil  boring  advanced. 

Samples  from  SB-01  and  MW-01  designated  the 
background  sample. 

Characterize  potential  for  contaminant  migration 
via  sediment  transport  and  determine  the  extent 
of  sediment  contamination  downgradient  of 

Site  2  in  drainage  swale,  upgradient  pond  area 
and  in  overland  runoff  areas  on  the  slope  east  of 

Site  2.  Samples  to  be  collected  from  two 
background  locations  and  six  downgradient 
locations. 

Define  nature  and  extent  of  residual  subsurface 
soil  contamination.,  define  site  geology  around 

Site  2  area.  Two  samples  from  SB-01 
proposed  for  background  samples.  All  samples 
screened  for  VOCs  with  a  PID  and  Total 

Pesticides  with  an  immunoassay  field  test. 

Samples  from  first  and  last  sampled  intervals 
as  well  as  most  contaminated  intervals  submit¬ 
ted  for  laboratory  analysis. 

DQO 

VN 

Level  IV 

Level  IV 

Level  IV 

Level  IV 

Level  III 

Level  IV 

Level  IV 

Level  IV 

Level  IV 

Level  III 

Level  IV 
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Geophysical 

Survey 
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SITE  2  LABORATORY  ANALYTICAL  SAMPLING  PROGRAM  SUMMARY 
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accordance  with  New  York  State  CLP  Protocols. 

All  off-site  laboratory  analyses  were  performed  by  EnviroTest  Laboratories,  a  New  York  State 
CLP  certified  laboratory.  Analyses  were  performed  in  accordance  with  New  York  State  CLP 
protocols.  The  following  analytical  methods  were  used: 

•  VOCs -New  York  State  CLP  Method  91.1 

•  SVOCs  -New  York  State  CLP  Method  91.2 

•  Pesticides/PCBs  -New  York  State  CLP  Method  91.3 

•  TAL  Metals  and  Cyanide  -New  York  State  CLP  TAL  Metals/Cyanide  Methods 

•  TOC  -New  York  State  CLP  March  1986  Method. 

All  sample  data  received  from  the  laboratory  was  subjected  to  third  party  validation  in  accordance 
with  current  EPA  Region  II  validation  guidelines  (EPA,  1992a  and  EPA,  1992b). 

5.2  Deviations  from  the  Work  Plan 

The  following  is  a  summary  of  deviations  from  the  Work  Plan.  Field  change  request  forms  are 
presented  in  Appendix  B. 

•  A  GPR  survey  was  performed  over  the  location  of  the  former  pit.  This  additional  survey 
was  performed  because  the  EM  survey  was  unable  to  conclusively  confirm  the  location 
of  the  pit. 

•  An  exploratory  test  pit  was  excavated  along  the  edge  of  the  former  location  of  the  pit. 
This  test  pit  was  excavated  after  the  data  collected  during  the  EM  and  GPR  surveys  had 
been  reviewed  and  found  to  be  inconclusive. 

•  Three  additional  soil  samples  were  collected  from  the  soil  boring  advanced  for  the 
construction  of  MW-01  and  submitted  to  the  off-site  laboratory  for  chemical  analysis. 
The  additional  samples  were  collected  to  ensure  a  sufficient  amount  of  site-specific 
background  data  were  obtained. 

•  Two  (2)-inch  inside  diameter  (ID)  monitoring  wells  were  installed,  instead  of  4-inch  ID 
as  proposed  in  the  Work  Plan.  Drilling  the  borehole  for  a  4-inch  well  was  not  practical 
due  to  the  tightness  of  the  subsurface  material.  The  reduction  of  the  well  diameter  did 
not  affect  the  overall  quality  of  the  program. 

•  Groundwater  monitoring  wells  MW-02  and  MW-03  were  not  installed.  During  the 
advancement  of  the  soil  borings  for  these  wells,  pesticide  screening  data  indicated  the 
presence  of  contaminated  subsurface  soils.  In  accordance  with  Air  National  Guard  Site 
Investigation  Protocols  (ANGSIP),  no  wells  were  installed  within  the  contaminated  areas. 
Additional  soils  samples  from  these  boreholes  were  submitted  for  laboratory  analysis 
because  of  these  screening  detections. 
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•  An  additional  groundwater  monitoring  well  (MW-13)  was  installed  and  sampled. 
Because  MW-02  and  MW-03  were  not  installed,  MW-13  was  added  to  the  program  to 
facilitate  the  collection  and  chemical  analysis  of  groundwater  within  the  overburden  in 
the  vicinity  of  the  PPBA. 

•  The  borehole  abandonment  procedure  for  borings  advanced  into  the  weathered  fractured 
shale  was  altered  in  the  field  to  include  placing  #00-Morie  sand  within  the  portion  of  the 
boring  which  penetrated  the  weathered  fractured  shale.  The  remainder  of  the  boring  was 
then  abandoned  in  accordance  with  the  approved  Work  Plan.  This  change  was  made  to 
prevent  localized  changes  in  groundwater  pH  induced  by  the  bentonite  grout  within  the 
weathered  fractured  shale,  because  monitoring  wells  were  planned  less  than  50  feet 
downgradient  of  these  soil  boring  locations. 

•  The  glassware  supplied  by  the  off  site  laboratory  for  soil  sample  collection  differed  from 
that  specified  in  the  Work  Plan.  Glassware  used  for  soil  sample  collection  included  two 
40-milliliter  (ml)  glass  vials  with  teflon-lined  septa  for  VOCs  and  one  8-ounce  (oz)  wide 
mouth  glass  jar  with  teflon-lined  septa  for  other  analytes.  Stainless  steel  liners  were  not 
used  for  VOC  samples  as  originally  specified  in  the  Work  Plan. 

•  Decontamination  procedures  were  altered  so  that  the  nitric  acid  rinse  was  performed  prior 
to  the  methanol  rinse.  This  change  was  made  to  ensure  decontamination  was  performed 
in  accordance  with  the  EPA  Region  II  Quality  Assurance  Manual  (EPA,  1989). 

5.3  Field  Screening  Activities 

In  accordance  with  the  Work  Plan  (Aneptek,  1995),  field  screening  activities  performed  at  Site 
2  consisted  of  geophysical  surveys  and  soil  screening  using  both  a  PID  and  an  immuno  assay 
test.  Each  of  these  activities  is  briefly  discussed  below. 

5.3.1  Geophysical  Investigation 

A  remote  sensing  geophysical  investigation  was  performed  in  order  to  locate  the  limits  of  the 
PPBA.  Two  methods  were  employed,  EM  and  GPR.  Figure  5-1  illustrates  the  geophysical 
survey  grid  used  for  Site  2.  The  geophysical  surveys  were  conducted  on  a  60  x  160-foot  grid 
with  20-foot  spacing  between  survey  points.  The  grid  was  positioned  over  the  reported  location 
of  the  former  pit  as  shown  on  a  drawing  provided  by  Base  personnel  which  had  been  prepared 
by  Geo-Con,  Inc.,  dated  July  7,  1988.  This  drawing  provided  measured  distances  from  a  nearby 
storm  drain,  manhole  cover,  and  from  SW-2  as  references  for  locating  the  pit.  Using  this 
information,  the  four  corners  of  the  pit  were  located  and  the  geophysical  grid  laid  out  in 
accordance  with  the  Work  Plan. 
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5.3. 1.1 


Electromagnetic  Survey 


An  EM  survey  was  performed  at  Site  2  over  the  reported  location  of  the  former  burial  pit  to 
locate  the  buried  "H"-piles  that  were  left  in  the  ground  after  completion  of  the  removal  action. 
The  EM  survey  at  Site  2  was  performed  by  Geophysics  GPR  International,  Inc.  (Geophysics 
GPR)  using  a  Geonics  EM-31  Terrain  Conductivity  Meter.  Details  of  this  survey  and  the  EM- 
31’s  operational  theory  are  provided  in  Appendix  H.  A  Geophysics  GPR  geophysicist  performed 
the  survey  by  walking  over  the  survey  grid  pattern,  and  taking  EM  readings  at  5-foot  intervals. 
The  resulting  data  were  then  plotted  on  a  map  of  the  survey  area,  in  order  to  identify  areas  of 
anomalous  changes  in  the  magnetic  field  which  would  correlate  with  the  reported  location  of  the 
burial  pit. 

5.3. 1.2  Ground  Penetrating  Radar  Survey 

A  GPR  survey  was  also  performed  at  Site  2  by  Geophysics  GPR  using  a  GSSI  SIR-3  radar 
system  with  100-megahertz  (Mhz)  and  500-Mhz  antennas.  GPR  was  used  to  identify  the  burial 
pit  as  an  area  expected  to  be  somewhat  less  compact  than  the  surrounding  ground,  or  possibly 
to  identify  the  buried  "H"-piles.  This  survey  was  added  to  the  field  program  because  the  EM 
survey  did  not  clearly  identify  the  location  of  the  “H”-piles.  Details  of  this  survey  and  the  SIR- 
3  operational  theory  are  provided  in  Appendix  H.  The  GPR  survey  at  Site  2  was  conducted  by 
slowly  pulling  the  antenna  over  a  portion  of  the  same  survey  grid  used  for  the  EM  survey 
(Figure  5-1).  The  survey  was  monitored  by  a  geophysicist,  and  an  attempt  was  made  to  identify 
anomalies  which  correlated  with  the  identified  location  of  the  pit. 

5.3.2  Soil  Screening 

5. 3. 2.1  PID  Screening 

An  HNu’  PID  with  a  10.2  electronvolt  (eV)  lamp  was  used  to  screen  subsurface  soil  samples  for 
total  VOCs.  A  PID  uses  an  ultraviolet  lamp  to  ionize  airborne  VOC  vapors  that  enter  an 
ionization  chamber  within  the  instrument.  The  ionized  vapor  then  passes  an  ionization  detector, 
providing  a  relative  reading  of  the  quantity  of  VOCs  present  in  the  air. 

Aneptek  personnel  performed  the  PID  screening  on  each  soil  sample  immediately  upon  opening 
the  subsurface  soil  sampler.  Once  the  sampler  was  open,  Aneptek  personnel  passed  the  PID 
probe  longitudinally  over  the  recovered  sample.  Field  personnel  then  separated  the  soils  in  the 
sampler  with  a  stainless  steel  scoopula  and  placed  the  PID  probe  near  the  center  of  the  sample 
to  take  a  reading.  All  readings  were  noted  on  the  soil  boring  logs. 

5. 3. 2. 2  Immuno  Assay  Screening 

Pesticide  immuno  assay  screening  of  all  subsurface  soils  was  performed  during  the  RI  to  provide 
an  indication  of  the  relative  pesticide  concentrations  in  the  soils  and  to  aid  in  the  selection  of 
samples  to  be  submitted  to  the  off-site  laboratory  for  chemical  analysis.  The  immuno  assay 
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screening  test  kit  used  for  the  Site  2  RI  was  designed  by  Millipore  Corporation  to  detect  DDT 
in  soils.  The  analysis  was  performed  in  accordance  with  Standard  Operating  Procedure  No. 
12  in  Appendix  C  of  the  Work  Plan  (Aneptek,  1995).  Details  of  the  theory  and  test  method  are 
provided  in  Appendix  I. 

5.4  Confirmatory  Activities 

In  accordance  with  the  approved  RI  workplan  confirmatory  activities  conducted  during  Site  2 
RI  field  program  included  the  advancement  of  soil  borings,  the  installation  of  groundwater 
monitoring  wells,  and  the  sampling  and  analysis  of  surface  and  subsurface  soils,  sediments,  and 
groundwater. 

5.4.1  Exploratory  Test  Pit 

An  exploratory  test  pit  was  excavated  with  a  Caterpillar  E-708  track-mounted  backhoe,  in  order 
to  confirm  the  actual  location  of  the  former  burial  pit  after  the  geophysical  surveys.  Soils 
removed  from  the  pit  were  placed  on  the  ground  surface  away  from  the  pit.  All  observations 
were  recorded  in  the  field  log  book.  Stockpiled  soils  were  placed  back  into  the  pit  and 
compacted  with  the  backhoe  after  the  excavation  was  completed.  Figure  5-2  illustrates  the 
location  of  the  exploratory  pit. 

5.4.2  Soil  Borings 

Soil  borings  were  advanced  during  the  RI  to  collect  subsurface  soil  samples,  define  site  geology, 
and  to  install  the  groundwater  monitoring  wells.  Soil  borings  were  advanced  using  a  CME-75 
track-mounted  drill  rig  by  two  methods:  (1)  hollow-stem  augering,  and  (2)  drilling  and  core 
barrel  sampling  followed  by  advancing  steel  casing.  Soil  boring  locations  are  presented  in 
Figure  5-3.  Table  5-2  lists  the  samples  submitted  for  laboratory  analysis.  All  soil  borings  were 
performed  by  East-Coast  Thomas  Drilling  Company. 

At  each  location,  soil  borings  were  initially  advanced  using  8.25-inch  outside  diameter  (OD) 
hollow  stem  augers  in  accordance  with  Standard  Operating  Procedure  No. 2  in  Appendix  C  of 
the  Work  Plan  (Aneptek,  1995),  until  split-spoon  refusal  occurred  and  the  hollow  stem  auger 
could  no  longer  be  advanced.  Drilling  and  soil  sample  collection  were  performed  with  a  5-foot 
long  diamond-bit  NX-type  core  barrel  sampler  in  accordance  with  American  Society  of  Testing 
and  Materials  (ASTM)  Method  D2113.  The  core  barrel  was  advanced  5  feet  during  each  coring 
run.  This  method  was  also  used  to  collect  bedrock  cores  in  those  borings  that  were  advanced 
into  bedrock.  After  an  interval  of  soil  was  cored,  steel  casing  were  advanced  into  the  borehole 
to  case  off  the  soils. 

After  retrieving  each  sample,  the  soil  to  be  analyzed  for  VOCs  was  first  placed  in  the 
appropriate  containers.  PID  screening  was  also  performed  at  this  time  (see  Section  5.3.2. 1). 
Next,  the  soil  for  the  pesticide  screening  was  collected  (see  Section  5. 3. 2.2).  Finally,  the 
sample  volume 


Stewart  ANG  Base  Site  2  Draft-Final  RI  (SITE2-RI.DFF) 


5-9 


March  31,  1997 


required  for  the  remaining  analytical  parameters  was  placed  in  a  stainless  steel  bowl, 
homogenized  and  placed  in  the  appropriate  sample  containers.  Soils  samples  were  collected 
ever}'  five  feet  during  soil  boring  advancement.  When  using  the  core-barrel  sampler  which 
could  produce  a  five-foot  long  sample,  soil  samples  were  collected  from  the  portion  of  the 
recovered  material  that  corresponded  to  the  next  five-foot  depth  interval. 

Those  borings  not  completed  as  wells  were  abandoned  in  accordance  with  Section  5.2.5. 1  of  the 
Work  Plan  (Aneptek,  1995)  by  tremie  grouting  the  borehole  to  the  ground  surface  with  a 
standard  cement/bentonite  mixture,  mixed  in  accordance  with  NYSDEC  requirements.  The 
method  was  modified  slightly  for  those  boreholes  advanced  into  bedrock  to  include  placing  #00- 
Morie  sand  within  the  portion  of  the  boring  which  penetrated  the  weathered  fractured  shale  prior 
to  grouting  the  borehole.  This  change  was  made  to  prevent  localized  changes  in  groundwater  pH 
induced  by  the  bentonite  grout  within  the  weathered  fractured  shale,  because  monitoring  wells 
were  planned  less  than  50  feet  downgradient  of  these  soil  boring  locations. 

5.4.3  Surface  Soil  Sampling 

Surface  soil  sampling  was  performed  to  support  the  risk  assessment.  In  accordance  with  the 
Work  Plan,  the  first  sample  collected  (from  the  0-  to  2-foot  depth  interval)  within  each  soil 
boring  was  considered  a  surface  soil  sample.  These  samples  were  collected  using  the  split  spoon 
samplers  described  in  Section  5.4.2.  All  samples  were  submitted  for  off-site  laboratory  analysis 
for  the  parameters  listed  in  Table  5-2. 

5.4.4  Sediment  Sampling 

Sediment  samples  were  collected  to  determine  the  potential  for  contaminant  migration  from  the 
site  via  sediment  transport.  Samples  were  collected  in  accordance  with  Aneptek  Standard 
Operating  Procedure  No.  10,  in  Appendix  C  of  the  Work  Plan  (Aneptek,  1995).  Figure  5-4 
presents  the  locations  from  which  sediment  samples  were  collected.  Table  5-1  presents  the 
rationale  for  the  location  of  the  samples.  All  samples  were  submitted  for  off-site  laboratory 
analysis  for  the  parameters  listed  in  Table  5-2. 

5.4.5  Monitoring  Well  Installation,  Development  and  Sampling 

Monitoring  wells  were  installed  for  the  collection  of  groundwater  samples,  definition  of 
groundwater  flow  characteristics,  and  the  determination  of  aquifer  properties.  Monitoring  wells 
were  installed  in  boreholes  drilled  as  described  in  Section  5.4.2.  All  wells  were  constructed 
of  2-inch  ID  Schedule  40  PVC  with  0.10-slot  wire-wrap  screen  covered  with  a  filter  sock.  Well 
construction  details  are  provided  in  Appendix  E.  Figure  5-5  presents  the  locations  of  each 
monitoring  well.  Monitoring  wells  MW-01  and  MW-09  were  screened  in  shallow  bedrock. 
MW- 10  and  MW- 13  were  screened  within  the  overburden.  MW- 10  was  screened  across  the 
water  table. 
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All  wells  were  developed  by  surging  with  a  surge  block,  followed  by  pumping  with  a  check- 
valve  lift  pump,  in  accordance  with  Aneptek  Standard  Operating  Procedure  No.  4  in  Appendix 
C  of  the  Work  Plan. 

Monitoring  wells  were  sampled  with  bailers,  in  accordance  with  Standard  Operating  Procedure 
No.  5  in  Appendix  C  of  the  Work  Plan  (Aneptek,  1995).  Groundwater  samples  were  collected 
from  the  four  newly  installed  monitoring  wells  as  well  as  from  four  existing  monitoring  wells 
during  two  rounds  of  sampling,  the  first  during  December,  1995  and  the  second  during  March, 
1996.  All  samples  were  submitted  for  off-site  laboratory  analysis  for  the  parameters  listed  in 
Table  5-2. 

5.4.6  In-situ  Aquifer  Testing 

In-situ  (slug)  tests  were  performed  on  all  wells  installed  for  this  investigation,  to  provide  an 
estimate  of  aquifer  hydraulic  conductivity.  The  basic  test  procedure  is  described  in  several  papers 
in  the  technical  literature,  including  Bouwer  and  Rice  (1976)  as  well  as  Standard  Operating 
Procedure  No.  11  in  Appendix  C  of  the  Work  Plan  (Aneptek,  1995).  Details  of  the  testing 
procedure  are  provided  in  Appendix  G. 

The  test  data  were  recorded  with  a  In-Situ®  Hermit  2000  digital  data  logger  connected  to  a 
pressure  transducer  via  a  cable.  After  the  test  was  completed,  the  data  were  downloaded  from 
the  data  logger  to  a  computer  for  storage  and  analyzed  in  the  office  by  the  Bouwer  and  Rice  slug 
test  analytical  procedure  (Bouwer,  1989).  See  Section  6. 1.2.4  for  a  detailed  discussion  of 
analytical  methods  and  results.  All  slug  test  data  and  analyses  are  provided  in  Appendix  G. 

5.5  Investigation  Derived  Waste 

Investigation  derived  waste  (IDW)  generated  during  RI  included  drill  cuttings  generated  during 
the  advancement  of  soil  borings  and  water  evacuated  from  each  monitoring  well  during 
development  and  purging.  As  IDW  was  generated,  it  was  placed  in  U.S.  Department  of 
Transportation  (DOT)-approved  55-gallon  drums.  Soil  and  water  were  never  stored  within  the 
same  drum.  All  drums  were  labeled  to  identify  drum  contents,  the  source  of  the  IDW,  and  the 
date  the  wastes  were  drummed.  On  December  6,  1995,  all  drums  containing  soils  were  sampled 
for  chemical  analysis  by  EnviroTest  Laboratories  in  accordance  with  the  Toxicity  Characteristic 
Leaching  Procedure  (TCLP)  as  specified  in  the  following  guidance: 

•  Federal  Register  Vol.  57,  No.  227  (11/92);  and 

•  Federal  Register  Vol.  55,  No.  126  (6/90). 

The  following  TCLP  Analytical  procedures  were  employed: 

•  VOCs  -  TCLP  8240 

•  SVOCs  -  TCLP  8270 

•  Pesticides  -  TCLP  8080 
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•  Herbicides  -  TCLP  8150 

•  Metals  *  TCLP  6010  (arsenic,  barium,  cadmium,  chromium,  lead,  selenium,  silver), 
7470  (mercury),  160.3  (percent  solids),  9045  (pH),  and  1311  (TCLP  extraction). 

Results  of  the  TCLP  testing  are  presented  in  Appendix  C.  A  summary  of  the  TCLP  analytical 
results  arc  presented  in  Table  5-3.  On  July  30  and  31,  1996,  all  IDW  was  spread  on  the  ground 
surface  after  receiving  prior  approval  from  NYSDEC. 

5.6  Habitat  Survey 

As  specified  in  Section  5.2.7  of  the  Work  Plan  (Aneptek,  1995)  a  Step  I  and  II  Fish  and  Wildlife 
Impact  Analysis  was  conducted  at  Site  2,  in  accordance  with  NYSDEC  requirements  (NYSDEC 
1994)  by  a  qualified  field  biologist.  The  Step  I  Analysis  included  a  wildlife  habitat  assessment 
and  identification  of  indicator  species  of  flora  and  fauna.  The  field  data  were  then  integrated 
into  the  development  of  a  Step  I  database  which,  together  with  the  EPA  Level  IV  analytical 
database,  were  used  to  support  performance  of  the  Step  II  evaluation  (the  Contaminant-Specific 
Impact  Analysis)  that  is  included  in  the  Baseline  Risk  Assessment  (Section  8.0). 

5.7  Surveying 

Soil  borings  and  monitoring  wells  were  surveyed  by  a  New  York  Registered  Land  Surveyor. 
Accuracy  of  the  survey  was  within  0.01  feet  for  vertical  measurements;  0.1  feet  for  horizontal 
measurements.  The  survey  was  performed  by  Grevas  &  Hildreth,  P.C.  Land  Surveyors. 
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TABLE  5-3 

SITE  2  IDW  TCLP  SAMPLE  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

(mg/L) 

REGULATORY 

LIMIT1 

SAMPLE  NUMBER  || 

IDW  -  01-  120695 

IDW  -  02-  120695 

IDW  -  03-  120695 

IDW  -  04-  120695 

Arsenic 

5.0 

0.33  U 

0.33  U 

0.33  U 

0.33  U 

Barium 

100.0 

0.37 

0.39 

0.34 

0.2 

Benzene 

0.5 

0.00005  U 

0.00005  U 

0.00005  U 

0.00005  U 

Cadmium 

1.0 

0.03  U 

0.03  U 

0.03  U 

0.03  U 

Carbon  tetrachloride 

0.5 

0.00005  U 

0.00005  U 

0.00005  U 

0.00005  U 

Chlordane 

0.03 

0.001  U 

0.001  U 

0.001  U 

0.001  U 

Chlorobenzene 

6.0 

0.01  U 

0.01  u 

0.01  U 

0.01  U 

Chloroform 

5.0 

0.01  u 

0.01  u 

0.01  u 

0.01  U 

Chromium 

5.0 

0.03  U 

0.03  U 

0.03  U 

0.03  U 

o-Cresol 

2200.0 

0.01  U 

0.01  u 

0.01  u 

0.01  U 

m-Cresol 

2200.0 

0.01  u 

0.01  u 

0.01  u 

0.01  U 

p-Cresol 

2200.0 

0.01  u 

0.002  J 

0.01  u 

0.01  u 

2,4-D 

10.0 

0.0005  U 

0.0005  U 

0.0005  U 

0.0005  U 

1  -4-D  ichlorobenzene 

7.5 

0.01  u 

0.01  U 

0.01  u 

0.01  u 

1  -2-Dichloroethane 

0.5 

0.01  u 

0.01  u 

0.01  u 

0.01  u 

1  -  1-Dichloroethy  lene 

0.7 

0.01  u 

0.01  u 

0.01  u 

0.01  u 

2-4-Dinitrotoluene 

0.13 

0.01  u 

0.01  u 

0.01  u 

0.01  u 

Endrin 

0.02 

0.0001  u 

0.0001  u 

0.0001  u 

0.0001  u 

Heptachlor  ( and  its  epoxide  ) 

0.008 

0.00005  U 

0.00005  U 

0.00005  U 

0.00005  U 

Hexachlorobenzene 

0.13 

0.01  u 

0.01  u 

0.01  u 

0.01  u 

Hexachlorobutadiene 

0.5 

0.01  u 

0.01  u 

0.01  u 

0.01  u 

Hexachloroethane 

3.0 

0.01  u 

o.oi  u; 

0.01  u 

0.01  u 

Lead 

5.0 

0.33  U 

0.33  U 

0.33  U 

0.33  U 

Lindane 

0.4 

0.00005  U 

0.00005  V 

0.00005  U 

0.00005  U 

Mercury 

0.2 

0.0002  U 

0.0002  V1 

0.0002  U 

0.0002  U 

Methoxychlor 

10.0 

0.0005  U 

0.0005  U 

0.0005  U 

0.0005  U 

Methyl  ethyl  ketone 

200.0 

0.01  U 

0.01  U 

0.01  U 

0.01  U 

Nitrobenzene 

2.0 

0.01  u 

0.01  U; 

0.01  u 

0.01  U 

Pentrachlorophenol 

100.0 

0.05  U 

0.05  U 

0.05  U 

0.05  U 

Pyridine 

5.0 

0.01  u 

0.01  U 

0.01  u 

0.01  U 

Selenium 

1.0 

0.33  U 

0.33  U 

0.33  U 

0.33  U 

Silver 

5.0  ! 

0.03  U 

0.03  U 

0.03  U 

0.03  U 

Tetrachloroethylene 

0.7 

0.01  U 

0.01  U 

0.01  U 

0.01  U 

Toxaphene 

0.5 

0.005  U 

0.005  U 

0.005  U 

0.005  U 

Trichloroethylene 

0.5 

0.01  U 

0.01  U 

0.01  U 

0.01  U 

2 , 4 , 5  -Trichlo  rophenol 

400.0 

0.01  U 

0.01  U 

0.01  U 

0.01  U 

2 ,4 ,6-T  richlorophenol 

2.0 

0.01  u 

0.01  U 

0.01  u 

0.01  U 

2,4,5-TP  ( Silvex ) 

1.0 

0.0005  U 

0.0005  U 

0.0005  U 

0.0005  U 

Vinyl  chloride 

0.2 

0.01  u 

0.01  U 

0.01  u 

AT/'AnTT-'O 

0.01  U 

ARRRF.VIATIONS  DATA  QUALIFIERS  NOTES 


IDW  -  Investigation  Derived  Waste  J  -  Estimated  Value 

TCLP  -  Toxicity  Characteristic  Leaching  U  -  Below  Quantitation  Limit 

Procedure 


1  Regulatory  Limit  as  Defined 

in  40  CFR  Part  261.23,  Table  1. 

2  The  regulatory  level  of  200  mg/L  is 


mg/L  -  milligrams  per  liter 


for  total  cresol. 
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SECTION  6.0 


6.0  INVESTIGATION  FINDINGS 

The  results  of  the  RI  are  presented  in  this  section.  Section  6.1  provides  the  study  area  geologic 
and  hydrologic  results  and  interpretations.  Section  6.2  discusses  the  results  of  all  field  and 
analytical  laboratory  analyses. 

6.1  Site  Geologic  and  Hydrologic  Investigation  Results 

This  section  discusses  the  geologic  and  hydrologic  findings  of  the  RI.  Data  from  the  associated 
Landfill  Closure  Site  Investigation  (LFCSI)  are  also  included  for  completeness.  Supporting  data 
from  previous  investigations  are  found  in  Appendix  A.  RI  and  LFCSI  boring  logs  and 
monitoring  well  construction  diagrams  are  provided  in  Appendix  D  and  E,  respectively. 
Appendix  F  contains  all  water  level  data  and  associated  calculations  derived  from  that  data.  In- 
situ  permeability  test  data  and  analyses  are  provided  in  Appendix  G. 

6.1.1  Geology 

Locations  of  cross  sections  that  illustrate  the  geology  of  the  study  area  are  shown  on  Figure  6-1 . 
Cross  sections  A-A’  through  E-E’  are  provided  on  Figures  6-2  through  6-6. 

6.1. 1.1  Surficial  Geology 

The  lithology  and  character  of  overburden  soil  samples  observed  during  the  RI  are  consistent 
with  descriptions  from  previous  investigations  (ABB,  1992).  The  overburden  is  composed  of 
lodgement  glacial  till  that  generally  consists  of  grey,  extremely  dense  CLAY  and  SILT,  some 
fine  to  medium,  subangular  to  angular  gravel,  trace  to  little  sand.  Boulders  are  occasionally 
encountered  at  depth.  The  lodgement  till  was  sufficiently  dense  to  prevent  advancement  of  the 
borehole  by  hollow  stem  auger  drilling  in  the  vicinity  of  Site  2;  therefore,  borings  were 
advanced  by  diamond  bit  coring  and  samples  were  collected  with  a  5-foot  NX  core  barrel  after 
auger  refusal.  The  till  has  no  visible  porosity  and  is  so  compact  that  it  appears  cemented. 
Samples  could  be  broken  apart  for  detailed  examination  only  with  great  difficulty.  Although  they 
are  suspected  to  be  present,  fractures  in  the  till  are  not  visible  in  samples  collected  for  this 
study. 

As  shown  on  Figures  6-2  and  6-4,  the  thickness  of  the  lodgement  till  varies  from  9  to  34.5  feet 
in  the  vicinity  of  Site  2.  The  lodgement  till  becomes  thinner  and  less  dense  to  the  east  of  Site 
2,  towards  the  toe  of  the  slope  (it  was  not  observed  at  JTB-107)  as  shown  on  Figure  6-3  (a 
north-south  cross  section  across  the  toe  of  the  landfill)  and  Figures  6-4  and  6-5  (east  west  cross 
sections  across  the  landfill).  Although  split  spoons  could  be  advanced  through  the  less  dense  till, 
it  was  still  considered  lodgement  till  due  to  high  blow  counts  (>  40/ft)  required  to  advance  a 
sampler  through  the  soil.  The  lodgement  till  is  thought  to  transition  completely  to  weathered  till 
beneath  the  wetlands  at  lower  elevations,  although  no  borings  were  advanced  in  this  area. 
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Overlying  the  lodgement  till  is  an  interval  of  weathered  till  generally  described  as  brown, 
medium  dense  to  dense,  poorly  sorted,  well  graded  CLAY  and  SILT,  some  to  little  fine  to 
medium,  subangular  to  angular  gravel,  and  little  to  no  sand.  The  weathered  till  is  much  less 
dense  than  the  lodgement  till.  The  boundary  between  the  weathered  and  unweathered  till  is 
observed  between  4  to  18  feet  bgs.  The  contact  is  generally  indicated  by  both  the  color  change, 
which  defines  the  contact  between  aerobic  and  anaerobic  soil  zones  and  a  sharp  increase  in  blow 
counts  and/or  auger/split  spoon  refusal. 

6. 1.1.2  Bedrock  Geology 

The  lithology  and  character  of  bedrock  observed  during  the  RI  are  consistent  with  descriptions 
from  previous  investigations  performed  by  ABB  (ABB,  1989). 

Bedrock  in  the  immediate  vicinity  of  Site  2  is  encountered  at  depths  of  approximately  30  to  43.5 
feet  bgs  (see  Figures  6-2  and  6-4).  Bedrock  in  this  area  is  composed  of  fractured  and 
weathered,  soft,  dark  grey  shale.  Tight  to  open  planar  fractures  were  generally  observed  to  be 
parallel  to  the  bedding  planes  with  a  dip  orientation  of  approximately  40  to  45  degrees  from 
vertical.  At  most  locations  iron  staining  (goethite)  was  observed  within  fractures,  indicating  the 
flow  of  oxygenated  groundwater.  Occasional  subvertical  tight  to  open  non-planar  joints  were 
also  observed  in  some  cores. 

MW-04,  installed  as  part  of  the  Landfill  Closure  Site  Investigation  (LFCSI),  was  advanced  to 
67  feet  bgs  (28  feet  into  bedrock)  in  order  to  evaluate  the  extent  of  the  weathered  fractured  shale 
zone  contributing  to  groundwater  flow.  The  observed  fractures  at  a  depth  of  67  feet  bgs  in  MW- 
04  appeared  to  be  induced  by  the  coring  process,  based  on  the  close  fit  of  core  pieces  and  the 
lack  of  iron  staining  which  indicated  a  fresh  fracture  surface. 

Based  on  the  MW-04  core,  the  weathered  fractured  shale  zone  is  estimated  to  be  approximately 
22  feet.  This  thickness  is  greater  than  the  maximum  thickness  of  10  feet  initially  reported  by 
Dames  and  Moore  (1986)  and  subsequently  reported  by  E.C.  Jordan  (1989).  Although  the 
thickness  of  the  weathered  fractured  shale  bedrock  zone  contributing  to  flow  is  likely  to  vary 
through  the  study  area,  for  the  purposes  of  this  investigation,  the  22-foot  thickness  is  assumed 
to  be  constant  for  calculation  purposes. 

Elevation  calculations  for  the  overburden/bedrock  contact  are  provided  on  Table  6-1  and  are 
shown  on  Figure  6-7.  Figure  6-7  summarizes  significant  lithologic  and  structural  interpretations 
from  SI  and  RI  core  data.  Figure  6-7  shows  that  bedrock  slopes  to  the  east,  with  a  maximum 
elevation  of  approximately  400  feet  msl  in  the  vicinity  of  Site  2.  Also  noted  on  Figure  6-7  are 
indications  of  a  high  degree  of  fracturing  (the  retrieved  core  was  basically  weathered  rubble  with 
a  low  rock  quality  designator  (RQD))  denoted  with  an  “F”,  the  presence  of  slickensides  (“S”) 
and  the  presence  of  calcite  veins  and  lenses  (“C”)  in  the  rock  matrix.  Of  interest  is  the 
distribution  of  bedrock  where  significant  secondary  calcite  veins  are  observed.  These  cores  were 
primarily  found  on  the  eastern  side  of  the  study  area.  Fractures  with  slickensides  and  highly 
fractured  cores  appear  to  be  confined  to  this  area  as  well.  The  change  in  lithology  and  structural 
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FIGURE:  6-7 

data  indicate  that  a  fault  zone  may  exist  east  of  Site  2,  beneath  the  landfill.  The  potential 
orientation  of  this  zone  is  illustrated  by  the  arrow  on  Figure  6-7. 

The  probable  presence  of  a  fault  is  also  indicated  by  larger  scale  lineaments  indicated 
by  topography.  Figure  6-8  is  derived  from  the  United  States  Geological  Survey  (USGS) 
quadrangle  maps  that  encompass  the  study  area.  Superimposed  on  this  map  is  a  rectangle 
encompassing  the  original  topography  of  the  eastern  area  of  the  Base  obtained  from  the  Base 
grading  plans  (USACE,  1943).  Lineaments  observed  on  the  USGS  topographic  map  are  marked 
in  black.  A  lineament  identified  in  the  original  topography  is  bracketed  by  two  arrow  heads. 
The  figure  shows  that  the  north-northeast  trending  lineament  observed  in  the  original  topography 
appears  to  be  an  extension  of  a  lineament  on  the  east  side  of  a  drumlin  to  the  northeast  of  the 
Base  as  well  as  the  drumlin  formerly  present  in  the  vicinity  of  Site  2  which  was  removed  in  the 
1940’s  as  illustrated  in  Figure  6-7.  These  lineaments  support  the  interpretation  that  a  fracture 
zone  or  fault  is  present  in  the  vicinity  of  the  study  area. 

6.1.2  Hydrogeology 

This  section  presents  and  summarizes  the  basic  hydrologic  properties  of  the  groundwater  flow 
system  in  the  study  area.  The  evaluation  of  site  hydrogeology  included:  (1)  the  distribution  of 
hydraulic  head  in  both  the  bedrock  and  overburden  aquifers  based  on  measurements  obtained 
during  December  1995,  March  1996  and  April  1996;  (2)  calculation  of  vertical  and  horizontal 
hydraulic  gradient;  (3)  estimation  of  effective  porosity;  (4)  calculation  of  hydraulic  conductivity; 
(5)  calculation  of  average  linear  (seepage)  velocity;  and  (6)  surface  water  measurements. 

Table  6-2  presents  a  summary  of  well  construction  information  for  all  existing  and  newly 
installed  wells  in  the  study  area  that  were  utilized  during  this  investigation.  Piezometers  and 
well  clusters  JTB-101/JMW-101  and  JTB-104  installed  during  the  SI  were  destroyed.  In 
addition,  JTB-102  could  not  be  located  during  this  investigation  and  is  presumed  destroyed.  All 
water  level  data  are  summarized  in  Table  6-3.  Supporting  calculations  used  to  determine  the 
projected  water  table  elevations  are  provided  in  Appendix  F,  Tables  F-l  through  F-3.  Section 
6. 1 .2. 1  describes  the  rationale  and  methodology  followed  in  calculating  the  projected  water  table 
elevations. 

In  general,  groundwater  flow  in  the  study  area  can  be  separated  into  two  interconnected  flow 
systems:  an  upper  flow  system  in  the  overburden,  and  a  lower  system  in  the  underlying  fractured 
bedrock.  The  hydrogeologic  stratigraphy  and  piezometric  data  of  the  study  area  are  illustrated 
in  Figures  6-2  through  6-6.  The  figures  illustrate  that,  in  most  cases,  total  head  in  piezometers 
or  well  clusters  varies  significantly  between  the  overburden  and  bedrock  stratigraphic  units; 
therefore,  vertical  flow  is  an  important  component  of  the  study  area  subsurface  hydrology. 

The  lodgement  till  appears  to  be  a  low  permeability  unit,  especially  in  the  vicinity  of  Site  2 
where  the  unweathered  portion  of  the  till  is  very  thick  (greater  than  20  feet).  Further  to  the  east 
and  downgradient  of  the  site,  the  unweathered  and  weathered  till  are  probably  transmissive  to 
some  extent  given  the  observed  hydraulic  conductivities  in  both  formations  (see  Section  6.1 .2.4). 
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ABBREVIATIONS  NOTES  1  Total  depth  of  boring  for  multi-level  piezometers  indicate  depth  to  bottom  of  boring  for  (a)-well  screened  in  weathered  shale  ; 

bgs  -  below  ground  surface  (b)  and  (c)-  wells  screened  in  overburden  at  different  intervals, 
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msl  -  mean  sea  level 
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TABLE  6-3 

GROUNDWATER  ELEVATION  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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ABBREVIATIONS  NOTES: 


ft  -  feet 


I)  Groundwater  elevation  calculations  are  found  in 


NM  -  not  measured 


Appendix  F,  Tables  FI  through  F3. 
2)  Piezometer  designation: 

(a)-  screened  in  weathered  shale; 


(b)  and  (c)-  screened  in  overburden  at  different  intervals 
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Because  contamination  was  observed  at  Site  2  and  the  deeper  unweathered  till  was  essentially 
unsaturated  at  the  time  upgradient  borings  were  performed  (such  as  the  MW-04  location),  no 
monitoring  wells  were  installed;  therefore  it  was  not  possible  to  evaluate  the  hydrologic 
properties  of  the  unweathered  till  interval  in  the  immediate  vicinity  of  Site  2  during  this 
investigation. 

6.1.2.1  Horizontal  Flow  and  Gradients 

Figures  6-9  and  6-10  show  the  interpreted  piezometric  surface  of  both  the  projected  water  table 
and  the  shallow  fractured  bedrock,  respectively,  based  on  water  level  measurements  obtained 
during  April  1996  (Table  6-3).  Only  those  contours  based  on  the  April  1996  measurement  round 
are  presented  in  this  report  because  this  data  set  contains  the  most  complete  set  of  measurements. 
Water  levels  were  not  obtained  from  some  of  the  monitoring  wells  and/or  staff  gages  during  the 
previous  measurement  rounds. 

In  order  to  evaluate  the  connection  between  downgradient  surface  water  bodies  and  the 
subsurface,  Figure  6-10  shows  the  projected  water  table  instead  of  the  piezometric  surface  of  the 
deep  overburden.  This  evaluation  was  performed  because,  given  the  substantial  vertical 
gradients  observed  in  the  study  area  (see  Section  6. 1 .2.2)  and  the  fact  that  the  deeper  overburden 
wells  were  not  all  screened  in  the  same  depth  interval,  the  head  data  from  these  wells  did  not 
represent  the  same  portion  of  the  aquifer.  A  description  of  the  calculations  used  to  determine 
the  projected  water  table  are  presented  in  Appendix  F.  These  calculations  assume  that  vertical 
gradients  are  constant  throughout  the  water  column,  which  is  reasonable  for  most  well  clusters 
in  the  study  area.  Exceptions  are  noted  in  the  following  discussion  of  vertical  gradients. 

Two  significant  observations  are  made.  First,  both  Figures  6-9  and  6-10  show  groundwater  flow 
to  the  east  or  east-southeast  towards  the  local  topographic  low.  In  the  overburden,  flow  lines 
originating  from  the  vicinity  of  Site  2  terminate  in  the  vicinity  of  Murphy’s  Gulch.  A 
southeastern  component  of  flow  is  interpreted  in  the  bedrock  in  the  southern  portion  of  the  study 
area  that  is  not  interpreted  in  the  overburden.  The  data  indicate  that  a  component  of  flow  in  the 
bedrock  that  originates  from  Site  2  could  flow  to  the  southern  portion  of  the  study  area. 

The  other  significant  observation  is  the  presence  of  a  groundwater  high  in  the  bedrock  in  the 
vicinity  of  Site  2.  The  current  distribution  of  wells  suggest  that  groundwater  flows  radially  from 
Site  2.  The  bedrock  piezometric  high  may  be  a  purely  local  phenomenon  caused  by  the  presence 
of  the  PPBA.  Site  2  lies  in  an  area  of  lower  surface  relief  in  the  open  field.  It  is  possible  that 
the  backfill  in  the  PPBA  is  not  compacted  as  densely  as  the  surrounding  existing  soils,  thus 
possessing  locally  higher  hydraulic  conductivity  and  higher  storage  capacity  than  the  surrounding 
till  material  into  which  the  pit  was  excavated.  Surface  runoff  entering  this  area  could  infiltrate 
more  readily  into  the  subsurface  and  be  impeded  from  immediate  further  downward  flow  by  the 
lower  hydraulic  conductivity  natural  soils,  leading  to  a  “mounding”  condition.  It  is  probable  that 
this  observed  groundwater  high  is  not  a  regional  condition,  given  the  steady  increase  in  surface 
elevation  to  the  west  and  northwest  of  the  study  area,  and  the  fact  that  the  site  is  located  on  the 
far  east  side  of  a  pre-existing  drumlin. 
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In  both  the  overburden  and  bedrock,  the  interpreted  horizontal  gradient  east  of  Site  2  is 
approximately  0. 1 1  in  the  area  of  the  steep  slopes  beneath  Site  1 .  Further  east  in  the  overburden 
(beneath  the  wetlands),  the  horizontal  gradient  is  interpreted  to  be  approximately  0.06,  or 
approximately  half  the  gradient  interpreted  beneath  the  landfill. 

6.1.2.2  Vertical  Gradients 

Table  6-4  summarizes  the  vertical  gradient  calculations  for  each  round  of  water  level 
measurements.  Vertical  gradient  calculations  are  presented  in  Appendix  F. 

Figure  6-11  and  6-12  are  vertical  flow  net  cross  sections  constructed  along  two  cross  sections 
through  the  central  and  southern  portions  of  the  study  area  to  evaluate:  (1)  how  groundwater 
flows,  and  (2)  how  vertical  gradients  vary.  The  flow  nets  were  constructed  by  posting  total  head 
elevation  at  the  elevation  head  elevation  at  each  well  screen.  Where  applicable,  projected  water 
table  elevations  were  also  posted  on  the  sections.  Piezometric  contours  were  constructed  by 
linear  interpolation.  Flow  lines  were  added  to  the  nets,  taking  into  account  the  6.1  vertical  to 
horizontal  exaggeration  of  the  cross  section  using  methodology  developed  by  van  Everdingen 
(1963). 

In  most  cases,  vertical  gradients  in  well  pairs  were  consistent  in  both  direction  and  magnitude 
during  the  three  measurement  rounds.  Table  6-4  shows  strongly  downward  gradients  (in  the  0. 1 
to  0.01  magnitude),  in  the  vicinity  of  Site  2  and  at  topographically  higher  elevations  elsewhere 
in  the  study  area.  Vertical  gradients  remain  downwards  in  well  clusters  at  lower  elevations  of 
the  study  area  that  are  located  more  than  140  feet  from  the  wetlands  boundary.  Upward 
gradients  were  observed  at  JTB-108,  MW-05/06  and  MW-07/08,  all  of  which  are  located  in  the 
vicinity  of  the  wetlands  west  of  Murphy’s  Gulch  in  the  southern  portion  of  the  study  area. 

The  flow  net  cross  sections  in  Figures  6-11  and  6-12  illustrate  the  vertical  flow  pattern  in  this 
study  area.  Downward  gradients  persist  until  the  approximate  toe  of  the  landfill,  downgradient 
of  Site  2  where  flow  is  almost  horizontal  (such  as  at  JTB-107  or  JTB-108),  then  are  strongly 
upwards  towards  the  wetlands  and  Murphy’s  Gulch.  The  flow  nets  support  the  interpretation 
that  the  wetlands  and  Murphy’s  Gulch  receive  recharge  from  both  the  overburden  and  bedrock 
flow  systems.  In  addition,  Figure  6-11  shows  very  steep  vertical  gradients  in  the  vicinity  of 
JTB-105,  based  on  the  4-foot  head  difference  observed  in  JTB-105(c)  versus  (a)  or  (b).  Similar 
head  differentials  were  also  observed  during  the  SI  (Appendix  A,  Table  7-3).  The  data  in  this 
area  suggest  local  resistance  to  vertical  flow  through  the  till  as  groundwater  discharges  from  the 
relatively  permeable  fill. 

The  data  suggest  that  groundwater  entering  the  overburden  at  Site  2  would  migrate  vertically  to 
the  fractured  bedrock  flow  system  and  flow  through  bedrock  to  the  point  where  gradients  reverse 
and  then  flow  upwards,  discharging  to  the  overburden  and  eventually  to  surface  water. 
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TABLE  6-4 

VERTICAL  GRADIENT  COMPARISON 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


WELL  PAIR 

Dec-95 

VERTICAL 

GRADIENT 

(ft/ft) 

Mar-96 

VERTICAL 

GRADIENT 

(ft/ft) 

Apr-96 

VERTICAL 

GRADIENT 

(ft/ft) 

MW-05 

MW-06 

0.0357 

0.0535 

0.0630 

MW-07 

MW-08 

0.1145 

0.0996 

0.1114 

MW-09 

MW- 10 

-0.4296 

-0.3237 

-0.3015 

MW- 1 1 

MW- 12 

-0.6079 

-0.6184 

-0.6600 

SW-2 

MW- 1 3 

-0.3552 

-0.3401 

-0.3513 

MW-04 

JTB-100  (b) 

-0.1897 

NM 

-0.1268 

JTB- 103(a) 

JTB-103  (b) 

0.3574 

-0.0074 

-0.0372 

JTB- 105  (a) 

NM 

NM 

-0.0191 

JTB- 105  (b) 

JTB- 105  (c) 

NM 

NM 

-0.4211 

JTB-106  (a) 

JTB- 106  (b) 

-0.0478 

-0.0167 

-0.0389 

JTB-107  (a) 

JTB- 107  (b) 

-0.0029 

-0.0529 

-0.0019 

JTB- 108  (a) 

JTB- 108  (b) 

NM 

NM 

0.0200 

JTB-109  (a) 

JTB- 109  (b) 

-0.0531 

-0.0146 

-0.0292 

ABBREVIATIONS  NOTES 


NM  -  Water  levels  nnt  measured.  By  convention  a  positive  gradient  indicates  an  upward 

ft  *  feet  gradient,  and  a  negative  gradient  indicates  a  downward 

gradient. 

See  Appendix  F,  Tables  F-6,  F-7,  F-8  for  calculations 
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Substantial  variations  from  the  flow  pattern  described  above  were  observed  at  three  locations: 

•  At  JTB-103,  vertical  gradients  varied  in  both  direction  and  magnitude  during  each 
measurement  round.  The  same  pattern  was  observed  over  successive  measurements 
obtained  during  the  SI  (see  Table  7-3  in  Appendix  A).  The  greatest  head  differential 
observed  during  the  current  investigation  was  December  1995  (3.36  feet).  During  the 
SI,  a  differential  of  5.50  feet  was  observed  in  January  1989.  The  reason  for  this 
variation  is  not  clear,  but  it  may  be  related  seasonal  variations  and  to  the  location  of  the 
piezometer  cluster  near  the  westernmost  limit  of  the  local  overburden  aquifer.  At  the 
outset  of  this  investigation  during  the  fall  of  1995,  most  of  the  overburden  in  the  vicinity 
of  Site  2  was  unsaturated. 

•  At  the  MW-11/12  cluster,  consistent  strong  downward  vertical  gradients  were  observed. 
The  large  head  differential  in  this  cluster  (over  11  ft)  may  be  due  to  the  completion  of 
MW- 12  (the  overburden  well),  in  a  very  shallow  interval  of  the  overburden,  compared 
to  other  piezometer  or  well  clusters.  The  difference  in  completion  intervals  is  illustrated 
in  Figure  6-4,  cross  section  B-B’  across  the  base  of  the  landfill  toe.  MW- 12  was 
completed  in  this  interval  because  groundwater  was  encountered  at  a  comparatively 
shallow  depth.  When  the  companion  MW-11  boring  was  being  advanced,  split  spoons 
samples  were  saturated  at  8  to  16  feet  bgs,  then  were  logged  as  slightly  moist  in  deeper 
intervals.  In  addition,  hydraulic  conductivity  measured  at  this  cluster  was  the  lowest 
observed  in  the  study  area  0.06  feet  per  day  [ft/d]).  A  plausible  explanation  for  this 
observation  is  that  overburden  groundwater  at  this  location  may  be  locally  mounded  due 
to  downward  seepage  from  the  small  retention  pond  located  directly  upgradient  of  the 
well  cluster.  Additionally,  local  till  fractures  may  influence  flow  in  this  area.  Note  also 
that  nearby  JTB-106  (see  Figure  6-3)  does  not  exhibit  this  behavior. 

Projecting  the  water  table  elevation  at  this  cluster  would  lead  to  a  water  table  at  400  feet 
msl  (see  Appendix  F,  Table  F-5),  which  would  be  well  above  ground  surface  (387  feet 
msl).  Overall,  the  data  suggest  that  groundwater  flow  in  the  shallow  overburden  at  the 
MW-11/12  cluster  may  influenced  by  several  factors  and  that  the  connection  between 
MW-12  and  the  deeper  overburden  and  bedrock  flow  systems  is  poor,  especially  when 
compared  with  nearby  JTB-106.  For  this  reason,  overburden  water  level  data  from  MW- 
12  were  not  used  to  determine  the  projected  water  table  in  this  vicinity. 

•  A  large  head  differential  was  observed  in  the  JTB-100  cluster.  The  water  level  in 
bedrock  piezometer  JTB- 100(a)  was  20  feet  higher  than  the  overburden  piezometer  as 
well  as  the  water  level  in  nearby  MW-04.  This  differential  is  illustrated  in  Figure  6-5. 
Because  this  large  difference  in  head  was  not  observed  in  measurements  obtained  during 
the  SI  (Appendix  A,  Table  7-3),  it  is  assumed  that  the  head  in  JTB-100(a)  does  not 
currently  reflect  aquifer  conditions.  Instead,  to  evaluate  vertical  gradients,  comparisons 
were  made  between  MW-04  and  JTB-100(b).  Vertical  gradients  in  this  area  are 
consistently  downward  in  the  0.1  ft/ft  range,  based  on  this  comparison. 
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6. 1.2. 3  Effective  Porosity 


Effective  porosity  is  defined  as  the  volume  of  interconnected  void  spaces  contributing  to  fluid 
flow  in  a  porous  medium,  divided  by  the  total  volume  of  the  medium  (Fetter,  1988).  No  direct 
measurements  of  effective  porosity  were  obtained  for  either  the  overburden  or  the  bedrock  in 
this  study.  However,  available  data  can  be  used  to  derive  an  estimate  of  this  property  from 
literature  values  or  formulas. 

In  the  overburden,  effective  porosity  can  be  estimated  from  grain-size  data.  Johnson  (1967) 
provides  several  methods  for  using  grain-size  data  to  estimate  formation  specific  yield,  which 
is  defined  similarly  to  effective  porosity  in  this  publication.  Several  grain-size  analyses  were 
performed  during  the  SI,  the  results  of  which  are  summarized  in  Table  6-5.  This  table  shows 
that  on  average,  the  silt  and  clay  fraction  of  the  till  comprises  44  percent  of  samples  by  weight. 
Although  no  hydrometer  analyses  were  performed,  it  is  reasonable  to  assume  that  approximately 
half  the  silt  and  clay  percentage  consists  of  clay-sized  material,  because  the  parent  rock  is 
predominantly  shale,  which  is  composed  mostly  of  clay.  Review  of  similarly  sorted  materials 
illustrated  in  Johnson  (1967)  suggest  that  the  effective  porosity  of  the  till  is  probably  in  the  range 
of  1  to  no  more  than  10  percent. 

Effective  porosity  in  the  fractured  bedrock  (nf)  was  estimated  by  estimating  the  average  number 
of  fractures  per  unit  foot  of  core  (N),  assuming  an  effective  fracture  aperture  width  ( b )  and 
applying  these  values  to  the  following  formula  (Freeze  and  Cherry,  1979): 

n  ,  =  Nb 

Based  on  a  detailed  inspection  of  the  cores,  the  average  number  of  fractures  per  foot  is 
approximately  4.  Assuming  an  in-situ  aperture  width  of  1  millimeter  (mm)  to  5  mm  (3.28  x  10 3 
to  2  x  10 2  feet),  based  on  the  tightness  of  fit  of  reassembled  core  fragments,  effective  fracture 
porosity  is  estimated  at  1  to  8  percent.  Effective  porosity  is  likely  higher  in  the  southern  portion 
of  the  study  area  (in  the  vicinity  of  MW-07)  where  the  core  was  so  fractured  the  structure  of  the 
rock  could  not  be  evaluated. 

6. 1.2.4  Hydraulic  Conductivity 

Hydraulic  conductivity  (K)  was  estimated  from  slug  tests  performed  in  wells  MW-04  through 
MW- 13  installed  during  the  RI  and  LFCSI.  Additionally,  all  previous  slug  test  data  collected 
by  other  contractors  were  also  reviewed.  The  original  SI  analyses  used  the  wrong  saturated  well 
screen  lengths,  resulting  in  incorrect  calculated  hydraulic  conductivity  values.  As  a  result,  SI 
slug  test  data  were  re-analyzed.  All  data  were  analyzed  by  the  Bouwer  and  Rice  method 
(Bouwer,  1989)  using  the  slug-test  analysis  computer  program,  BRISTA  (Smith,  1995).  This 
program  is  an  interactive  program  that  allows  the  user  to  visually  curve-fit  plotted  slug  test  data 
and  calculate  hydraulic  conductivity.  All  input  data  and  program  output  are  provided  in 
Appendix  G.  Results  are  summarized  on  Table  6-6. 
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TABLE  6-5 
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Results  from  Dames  &  Moore  (1986). 


In  the  overburden,  hydraulic  conductivity  values  range  from  0.06  to  1.88  feet/day  (ft/d)  (2.27  x 
10'5  to  6.64  x  104  cm/sec)  with  a  geometric  mean  value  of  0.35  ft/d  (1.23  x  104  cm/sec). 
Hydraulic  conductivity  in  wells  completed  in  the  weathered  till  (MW-06,  MW-12  and  JMW-107) 
ranged  from  0.06  to  0.45  ft/d  (2.27  x  10  5  to  1.58  x  104  cm/sec).  All  remaining  overburden 
wells  were  completed  in  the  unweathered  till.  The  range  in  calculated  hydraulic  conductivity 
in  these  wells  was  0.12  to  1.88  ft/d  (4.09  x  10‘5  to  6.64  x  104  cm/sec).  In  the  weathered 
fractured  shale  bedrock  interval,  hydraulic  conductivity  values  range  from  0.06  to  1.78  ft/d  (2.27 
x  10"5  cm/sec  to  6.29  x  104  cm/sec)  with  a  geometric  mean  value  of  0.22  ft/d  (7.84  x  10'5 
cm/ sec). 

Although  hydraulic  conductivity  values  vary  throughout  the  study  area,  a  comparison  of 
geometric  mean  hydraulic  conductivity  values  shows  hydraulic  conductivity  to  be  only  slightly 
higher  in  the  overburden  than  bedrock.  This  difference  is  not  considered  significant.  Vertical 
hydraulic  conductivity  values  were  not  evaluated  during  this  investigation,  either  by  laboratory 
or  field  methods.  However,  given  the  nature  of  sediment  deposition  in  this  area,  vertical 
hydraulic  conductivity  values  an  order  or  two  lower  than  horizontal  hydraulic  conductivity  could 
be  expected. 

6.1.2.5  Average  Linear  Velocity 

The  actual  rate  of  groundwater  movement  through  the  subsurface  is  referred  to  as  seepage 
velocity  or  average  linear  velocity  (V).  Table  6-7  summarizes  the  estimates  of  horizontal  average 
linear  velocity  in  both  the  overburden  and  bedrock  based  on  an  equation  in  Appendix  F.  More 
than  one  estimate  is  provided  due  to  the  range  of  estimates  of  effective  porosity  and  hydraulic 
gradient  (in  the  overburden). 

In  the  overburden,  horizontal  average  linear  velocity  estimates  range  from  0.21  to  0.64  ft/d. 
In  the  bedrock,  estimates  range  from  0.30  to  2.42  ft/d.  The  relatively  high  horizontal  average 
linear  velocity  estimates  are  due  to  both  the  high  horizontal  gradient  and  the  relatively  low 
formation  effective  porosity.  If,  as  is  expected,  overburden  vertical  hydraulic  conductivity  is 
an  order  or  two  lower  than  horizontal  hydraulic  conductivity,  vertical  seepage  velocity  estimates 
would  be  correspondingly  lower  as  well. 

6,1.3  Surface  Water  Hydrology 

Section  3.5  provides  a  general  discussion  of  regional  and  local  surface  water  hydrology.  In 
order  to  further  quantify  local  surface  water  hydrology  six  staff  gages  were  installed  during  this 
investigation,  although  one  was  lost  prior  to  the  completion  of  the  field  survey.  The  remaining 
five  gages  were  surveyed  to  the  same  datum  as  the  monitoring  wells.  Staff  gage  SG-1  was 
located  in  the  constructed  “pond”  at  the  northern  end  of  Site  1 .  Four  additional  gages  were 
installed  in  Murphy’s  Gulch  and  the  sedimentation  pond  downgradient  of  Site  1.  Staff  gages 
were  measured  during  the  December  1995  and  April  1996  measurement  rounds.  Elevation 
calculations  are  summarized  in  Table  6-3.  Data  from  the  April  1996  measurement  round  are 
posted  on  Figure  6-9. 
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AVERAGE  LINEAR  VELOCITY  ESTIMATES 
STEWART  AIR  NATIONAL  GUARD  BASE 
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In  the  vicinity  of  Site  2,  storm  water  flows  as  overland  runoff  to  a  drainage  swale  that  runs 
northward,  parallel  to  the  crushed  rock  Patrol  Road,  then  flows  east  through  a  culvert  that  passes 
under  the  crushed  rock  Patrol  Road.  This  runoff  then  flows  eastward,  eventually  entering 
Murphy’s  Gulch. 

Flow  net  analysis  suggests  that  groundwater  discharges  to  surface  water  (Section  6. 1.2.2)  in  the 
vicinity  of  the  wetlands  east  of  Site  1,  which  are  drained  by  Murphy’s  Gulch.  The  actual 
volume  of  flow  and  discharge  point  to  the  surface  probably  varies  seasonally  as  the  wetlands  and 
Murphy’s  Gulch  have  been  observed  to  have  no  standing  water  during  drier  periods  of  the  year. 
Water  flowing  to  Murphy’s  Gulch  then  flows  northward  joining  the  flow  originating  from  the 
vicinity  of  the  Town  of  New  Windsor  landfill  southeast  of  Site  1. 

Table  6-3  shows  that  water  levels  at  the  staff  gages  were  similar  between  measurement  rounds, 
varying  more  than  0.5  feet  only  at  SG-1  in  the  constructed  “pond”  and  the  detention  pond  in 
Murphy’s  Gulch  (1.3  feet  at  SG-6).  Corresponding  groundwater  elevation  changes  in  selected 
nearby  wells  were  also  compared.  Water  levels  in  wells  closest  to  SG-1  (MW- 11  and  MW- 12) 
varied  by  2.14  and  3.13  feet,  respectively.  Water  levels  in  MW-05  and  MW-06,  closest  to  SG-6, 
varied  by  1.01  and  0.44  feet,  respectively.  Water  levels  in  the  MW-05/06  pair,  located  closer 
to  Murphy’s  Gulch  and  the  wetlands,  appear  to  track  changes  in  the  staff  gages  more  closely 
than  at  SG-1.  However,  this  interpretation  is  based  on  only  two  rounds  of  surface  water  level 
measurements.  The  limited  data  suggest  fairly  uniform  flow  in  and  to  surface  water  bodies  via 
groundwater  discharge  and  overland  flow.  Flow  is  controlled  in  surface  water  bodies  by  berms 
at  pond  outlets. 

6.2  Background  Sampling  Results 

As  discussed  in  Section  5.0,  background  samples  were  collected  for  soils  and  sediment.  Six  soil 
samples  were  collected,  three  each  from  SB-01  and  MW-01.  Analytical  results  for  the 
background  soil  samples  are  presented  in  Table  6-8.  Two  sediment  samples  were  collected  from 
within  the  drainage  swale  along  the  crushed  rock  Patrol  Road  (SS-01  and  SS-03).  Analytical 
results  for  the  two  background  sediment  samples  are  presented  in  Table  6-9. 

For  each  inorganic  analyte  detected  in  site  soils  and  sediment,  a  site-specific  background 
concentration  was  derived  by  first  calculating  the  mean  concentration  value  of  the  analyte 
detected  in  all  background  samples.  Next,  two  times  the  standard  deviation  of  the  data  set  of 
background  concentrations  for  the  analyte  was  added  to  the  mean  value.  This  second  value  was 
then  compared  to  the  maximum  concentration  of  the  specific  analyte  detected  in  the  background 
samples.  Based  on  the  results  of  this  comparison,  the  lesser  of  the  two  values  was  considered 
to  be  the  site-specific  background  concentration  for  that  inorganic  analyte.  Site-specific 
background  concentrations  for  inorganic  analytes  at  Site  2  are  presented  in  Tables  6-10  and  6-11 
for  soil  and  sediment,  respectively. 
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TABLE  6-8 

SITE  2  BACKGROUND  SOIL  SAMPLE  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

DETECTION 

LIMITS' 

SAMPLE  NUMBER  | 

MW -01-04 

MW-01-I8 

MW -01-31.6 

SB-01-02 

SB-01-18.5 

SMI-32.5  | 

VOCs  Oigfkg) 

2-Butanone 

10 

11 

U 

11 

U 

11 

U 

11 

U 

11 

U 

11 

U 

Benzene 

10 

11 

U 

11 

u 

11 

u 

11 

u 

11 

U 

11 

u1 

Carbon  Disulfide 

10 

11 

u 

11 

u 

11 

u 

11 

u 

1 

J 

11 

u 

Chlorobenzene 

10 

11 

u 

11 

u 

11 

u 

11 

u 

11 

U 

11 

u' 

Chloroform 

10 

11 

u 

11 

u 

11 

u 

11 

u 

11 

u 

11 

u 

Eihlybenzene 

10 

11 

u 

11 

u 

11 

u 

11 

u 

11 

u 

11 

u 

Methylene  Chloride 

10 

11 

u 

11 

u 

11 

u 

11 

u 

11 

u 

11 

u 

Toluene 

10 

11 

u 

1 

11 

u 

n 

u 

11 

u 

11 

u 

Total  Xylenes 

10 

11 

u 

11 

u 

11 

u 

1 

11 

u 

11 

u 

SVOCs  Qig/kg) 

2.4-DichlorophcnoI 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

2-Methyl  naphthalene 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

Bisr2-ethylhcxyl)phthalatc 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

Di-n-buiylphihalale 

330 

360 

u 

360 

u 

370 

u 

360 

u 

43 

360 

u 

Fluoranthene 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

Naphthalene 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

Pbenanthrene 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

Pyrene 

330 

360 

u 

360 

u 

370 

u 

360 

u 

360 

u 

360 

u 

PEST/PCBs  0»g/kg) 

4,4’-DDD 

3.3 

3.6 

u 

3.7 

u 

3.7 

u 

3.6 

u 

3.6 

u 

3.6 

u 

4,4'-DDE 

3.3 

3.6 

u 

3.7 

u 

3.7 

u 

1.9 

3.6 

u 

3.6 

u 

4,4*-DDT 

3.3 

3.6 

u 

3.7 

u 

3.7 

u 

2.3 

J 

3.6 

u 

3.6 

u 

alpha-Chlordanc 

1.7 

1.8 

u 

1.8 

u 

1.8 

u 

1.8 

u 

1.8 

u 

1.8 

u 

gamma-Chlordanc 

1.7 

1.8 

u 

1.8 

u 

1.8 

u 

1.8 

u 

1.8 

U 

1.8 

u 

Dicldrin 

3.3 

3.6 

u 

3.7 

u 

3.7 

u 

3.6 

u 

3.6 

u 

3.6 

u 

INORGANICS  (mg/kg) 

Aluminum 

40 

9,970 

10,600 

11,100 

10,300 

11,900 

9,860 

Antimony 

12 

9.1 

u 

14.6 

J 

9.2 

u 

9.1 

u 

9.1 

u 

4.6 

u 

Arsenic 

2 

6.2 

5.3 

4.8 

4.1 

3.9 

3.3 

Barium 

40 

43.4 

47.7 

50.6 

34.2 

53.8 

52.4 

Beryllium 

1 

0.86 

0.96 

0.82 

0.66 

0.74 

0.48 

Calcium 

1,000 

21.800 

23,100 

23,400 

31,600 

R 

22.000 

R 

21,300 

R 

Chromium 

2 

15 

J 

16.1 

J 

17.5 

16.3 

15.6 

15.1 

Cobalt 

10 

11.8 

10.6 

11.6 

10.7 

9.7 

9.2 

Copper 

5 

25 

J 

26.4 

J 

28 

J 

23.9 

23.7 

20.5 

Iron 

20 

22,400 

23,900 

24,800 

22,100 

24,000 

21,400 

Lead 

0.6 

12.5 

J 

12.2 

J 

11.8 

J 

11.1 

10.7 

10.3 

Magnesium 

1,000 

6,430 

7,130 

7,160 

5,830 

7,190 

5,740 

Manganese 

3 

524 

614 

623 

541 

568 

535 

Nickel 

8 

23.7 

24.4 

24.9 

20.6 

23.3 

21.5 

Potassium 

1,000 

886 

870 

960 

919 

1,420 

1,040 

Silver 

2 

1.2 

J 

0.83 

u 

1.3 

J 

0.82 

u 

0.82 

u 

0.63 

Sodium 

1,000 

19.1 

41.6 

49.7 

57.9 

R 

53.3 

R 

54.3 

R 

Thallium 

2 

0.55 

J 

0.67 

J 

0.48 

J 

1.1 

J 

0.56 

J 

0.29 

J 

Vanadium 

10 

11 

12.5 

13.1 

12.7 

14.5 

12 

Zinc 

4 

54.8 

63.2 

62.7 

62.3 

61.7 

53.3 

ABBREVIATION  DATA  QUALIFIERS  NOTES 

4,4'-DDD  -  DkhJorodipbenyldichloroethaM  J  -  Estimated  Value  1)  Detection  Limits  *  Contract  Required  Detection  Limits  for  Organics 

4,4‘-DDE  •  DichiorodiphenyMichloroethylene  R  -  Rejected  Value  -  Comract  Required  Quantitation  limits  for  Inorganics 

4, 4’ -DDT  -  DkhJorodipbenylmchloroethane  U  -  Below  Quantitation  Limit 

mg'kg  -  minigrams  per  kilogram 
ND  -  Not  Detected 

PEST/PCBs  -  Pesticides-Toly chlorinated  Byphenyls 
SVOCi  -  Semi -Volatile  Organic  Compounds 
VOCs  -  Volatile  Organic  Compounds 
pglcg  -  micrograms  per  kilogram 
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TABLE  6-9 

SITE  2  BACKGROUND  SEDIMENT  SAMPLE  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

DETECTION 

LIMITS1 

SAMPLE  NUMBER  I 

SS-01 

SS-03 

VOCs  (/ig/kg) 

Total  Xylenes 

10 

11 

U 

11 

U 

SVOCs  (/ig/kg) 

Benzo  (a)anthracene 

330 

360 

U 

380 

U 

Benzo(a)pyrene 

330 

360 

u 

380 

U 

Benzo(b)fluoranthene 

330 

360 

u 

380 

U 

Benzo(k)fluoranthene 

330 

360 

u 

380 

U 

Benzo(g,h,i)perylene 

330 

360 

u 

380 

U 

Carbazole 

330 

360 

u 

380 

U 

Chrysene 

330 

360 

u 

380 

U 

Dibenz(a,h)anthracene 

330 

360 

u 

380 

U 

Di-n-butylphthalate 

330 

54 

380 

U 

Indeno(l  ,2,3-cd)pyrene 

330 

360 

u 

380 

U 

Fluoranthene 

330 

360 

u 

51 

Phenanthrene 

330 

360 

u 

380 

U 

Pyrene 

330 

360 

u 

39 

PEST/PCBs  Otg/kg) 

4,4'-DDD 

3.3 

3.6 

u 

1.4 

J 

4,4'-DDE 

3.3 

0.58 

J 

4.6 

4,4’-DDT 

3.3 

0.5 

J 

6.5 

Dieldrin 

3.3 

0.49 

J 

0.2 

R 

INORGANICS  (mg/kg) 

Aluminum 

40 

12500 

12100 

Arsenic 

2 

3.6 

4.4 

Barium 

40 

45.1 

42 

Beryllium 

1 

0.51 

0.84 

Chromium 

2 

15.6 

15.2 

Cobalt 

10 

8.3 

10.6 

Copper 

5 

20.1 

24.2 

Iron 

20 

21500 

23400 

Lead 

0.6 

14.6 

13.6 

Magnesium 

1000 

5030 

4570 

Manganese 

3 

672 

605 

Mercury 

0.1 

0.04 

u 

0.04 

U 

Nickel 

8 

20.5 

-  28.6 

Potassium 

1000 

921 

636 

Silver 

2 

0.5 

0.87 

U 

Thallium 

2 

0.13 

J 

0.14 

UJ 

Vanadium 

10 

17.5 

14.3 

Zinc 

4 

61.4 

58.1 

J  -  Estimated  Value 
R  -  Rejected  Value 
U  -  Below  Detection  Limit 


4,4'-DDD  -  Dichlorodiphenyldichloroethane 
4,4' -DDE  -  Dichlorodiphenyldichloroethylene 
4,4’-DDT  -  Dichlorodiphenyltrichloroethane 
mg/kg  -  milligrams  per  kilogram 
ND  -  Not  Detected 

NYSDEC  -  New  York  State  Department  of  Environmental  Conservation 

PEST/PCBs  -  Pesticides/Polychlorinated  Byphenyls 

SVOCs  -  Semi-Volatile  Organic  Compounds 

VOCs  -  Volatile  Organic  Compounds 

jig/kg  -  micrograms  per  kilogram 


1)  Detection  Limits 


-  Contract  Required  Detection 
Limits  for  Organics 

-  Contract  Required  Quantitation 
Limits  of  Inorganics 
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TABLE  6-10 

SITE  2  SITE-SPECIFIC  BACKGROUND 
INORGANIC  CONCENTRATION  CALCULATIONS  -  SOIL 
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TABLE  6-11 

SITE  2  SITE-SPECIFIC  BACKGROUND 
INORGANIC  CONCENTRATION  CALCULATIONS  -  SEDIMENT 
STEWART  AIR  NATIONAL  GUARD  BASE 
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No  site-specific  background  concentrations  are  available  for  groundwater.  Although  the  sample 
from  MW-01  was  expected  to  provide  background  groundwater  concentrations,  hydrologic 
analysis  (See  Section  6.1.1)  indicates  that  MW-01  appears  to  actually  be  downgradient  of  Site 
2.  This  condition  appears  to  be  due  to  local  groundwater  high  interpreted  in  the  vicinity  of  Site 
2.  that  causes  groundwater  to  flow  radially  from  that  area.  This  interpretation  is  supported  by 
groundwater  analytical  results  from  MW-01  (sec  Section  6.2.5).  Based  on  these  findings, 
monitoring  well  MW-01  does  not  appear  to  be  located  upgradient  of  Site  2. 

6.3  Site  Findings 

6.3.1  Screening  Results 

The  results  of  all  screening  performed  as  part  of  the  Site  2  RI  arc  presented  in  Table  6-12.  A 
total  of  72  soil  samples  from  12  soil  borings  were  screened  on-site  using  the  immuno  assay 
screening  method.  A  discussion  of  the  calibration  and  analytical  procedure,  as  well  as  all 
calibration  curves,  arc  presented  in  Appendix  I. 

Figure  6-13  shows  the  location  of  contaminant  concentration  distribution  cross-sections.  Figures 
6-14  through  6-18  are  cross  sectional  views  of  the  subsurface  soil  pesticide  screening  data.  The 
figures  indicate  that  higher  pesticide  concentrations  are  present  in  samples  collected  from  soil 
borings  SB-06,  SB-07,  and  MW-02,  located  downgradient  of  the  central  portions  of  the  PPBA. 
MW-03  screening  data  (Figures  6-14  and  6-17)  show  a  significant  decrease  in  extent  and 
concentration  of  total  pesticides. 

6.3.2  Surface  and  Subsurface  Soil  Analytical  Results 

A  total  of  28  soil  samples  collected  from  9  soil  borings  (including  background  borings),  were 
submitted  for  off-site  laboratory  analysis.  Tables  6-13  and  6-14  present  summaries  of  the 
analytical  results  for  all  surface  and  subsurface  soil  samples,  respectively.  Figure  6-19  through 
6-23  present  the  distribution  of  contaminants  in  cross-section. 

TCL  Pesticides/PCBs:  Pesticides,  including  4,4’-DDD,  4, 4, ’-DDE,  and  4,4’-DDT,  were  detected 
at  similar  concentrations  in  all  surface  soil  samples,  including  the  background  surface  soil  and 
sediment  samples.  At  sample  location  SB-07-02,  concentrations  of  these  compounds  were 
approximately  2  to  3  orders  of  magnitude  higher  than  that  detected  in  other  surface  soil  samples. 
All  detections  of  pesticides  in  surface  soils  were  below  their  respective  NYSDEC  Cleanup  Goals. 

Figures  6-19  through  6-23  show  that  pesticides  were  not  detected  in  subsurface  soil  samples  from 
either  of  the  two  soil  borings  located  west  of  the  PPBA.  Pesticides  detected  in  subsurface  soil 
samples  from  soil  borings  north  and  south  of  the  PPBA  were  at  found  levels  in  the  single  to 
double  digit  /rg/kg  range.  Subsurface  soil  samples  from  soil  borings  east  of  the  PPBA  generally 
had  higher  pesticide  concentrations  than  samples  from  other  soil  borings.  The  only  detections 
of  pesticides  above  their  respective  NYSDEC  Cleanup  Goals  were  4,4’-DDT  at  4,300  pg/kg  in 
sample  SB-06-26.5,  and  4,4’-DDD  and  4,4’-DDT  in  sample  MW-02-17  at  8,900  pg/kg  and  9,400 
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TABLE  6-12 

SUMMARY  OF  PESTICIDE  SCREENING  RESULTS 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


SAMPLE  I.D 

DATE 

ANALYZED 

OPTICAL 

DENSITY 

%  Bo 

CONCENTRATION 

(ppm) 

SB-01-02 

10/02/95 

1.36 

120.4 

<  0.2 

SB-01-06 

10/02/95 

1.35 

119.5 

<  0.2 

SB-01-10 

10/02/95 

1.31 

116 

<  0.2 

SB-01-13 

10/03/95 

1.27 

128.3 

<  0.2 

SB-01-18.5 

10/03/95 

1.56 

157.5 

<  0.2 

SB-01-25 

10/03/95 

1.48 

149.5 

<  0.2 

SB-01-27.5 

10/03/95 

1.48 

149.5 

<  0.2 

SB-01-32.5 

10/03/95 

2.16 

218 

<  0.2 

SB-02-02 

10/05/95 

1.18 

151.3 

<  0.2 

SB-02-06 

10/05/95 

1.31 

168 

<  0.2 

SB-02- 10.2 

10/05/95 

1.36 

174.4 

<  0.2 

SB-02-24 

10/05/95 

1.3 

166.6 

<  0.2 

SB-02-02 

10/06/95 

1.47 

107.8 

<  0.2 

SB-02-06 

10/06/95 

1.6 

118.5 

<  0.2 

SB-02- 10.2 

10/06/95 

1.27 

94 

<  0.2 

SB-02-24 

10/06/95 

1.57 

116.2 

<  0.2 

SB-03- 1.3 

10/06/95 

1.44 

106.6 

<  0.2 

SB-03-06 

10/06/95 

1.57 

116.2 

<  0.2 

SB-03-10.3 

10/06/95 

1.69 

125.1 

<  0.2 

SB-03-17 

10/06/95 

1.51 

111.8 

<  0.2 

SB-03-22 

10/06/95 

1.51 

111.8 

<  0.2 

SB-04-02 

10/06/95 

1.37 

101.4 

<  0.2 

SB-04-06 

10/06/95 

1.63 

120.7 

<  0.2 

SB-04-11 

10/06/95 

1.73 

128.1 

<  0.2 

SB-04-16 

10/06/95 

1.62 

120 

<  0.2 

SB-04-21 

10/06/95 

1.62 

120 

<  0.2 

SB-05-02 

10/10/95 

1.21 

84.6 

<  0.2 

SB-05-06 

10/10/95 

0.89 

62.2 

0.225 

SB-05-10 

10/10/95 

0.97 

67.8 

<  0.2 

SB-05-17 

10/10/95 

1.32 

92.3 

<  0.2 

SB-05-22 

10/10/95 

1.24 

86.7 

<  0.2 

SB-06-02 

10/10/95 

0.84 

58.7 

0.29 

SB-06-06 

10/12/95 

1.44 

94.7 

<0.2 

SB-06-11 

10/12/95 

1.61 

105.9 

<0.2 

SB-06-16 

10/12/95 

1.4 

92.1 

<0.2 
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TABLE  6-12  ( cont.) 

RESULTS  OF  PESTICIDE  SCREENING  TESTS 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


SAMPLE  I. D 

DATE 

OPTICAL 

%  Bo 

CONCENTRATION 

ANALYZED 

DENSITY 

.  (PPm).  _ , 

SB-06-20.4 

10/12/95 

1.45 

95.4 

<  0.2 

SB-06-26.5 

10/12/95 

0.71 

46.7 

8.22 

SB-06-31.5 

10/12/95 

0.97 

63.8 

1.25 

SB-06-34.5 

10/12/95 

1.55 

102 

<  0.2 

SB-06-31.5  * 

10/13/95 

1.51 

84.8 

<  0.2 

SB-07-02 

i 

10/13/95 

0.72 

40.4 

>  10 

SB-07-06 

10/13/95 

1.25 

70.2 

6.2 

SB-07-11 

10/13/95 

1.52 

85.4 

<  0.2 

SB-07-16 

10/13/95 

0.69 

38.8 

>  10 

SB-07-25 

10/13/95 

1.14 

64 

1.35 

SB-07-33 

10/13/95 

1.24 

69.7 

0.73 

MW-01-04 

10/17/95 

0.89 

81 

0.25 

MW-01-10 

10/17/95 

0.97 

88.2 

<  0.2 

MW-01-18 

10/17/95 

0.94 

85.5 

<  0.2 

MNV-01-22 

10/17/95 

0.98 

89 

<  0.2 

MW-01-27 

10/17/95 

0.97 

88.2 

<  0.2 

MW-01-31.6 

10/17/95 

0.93 

84.5 

<  0.2 

MW -02 -04 

10/19/95 

0.82 

61.7 

6.45 

MW-02-10 

10/19/95 

1.21 

91 

<  0.2 

MW-02-15 

10/19/95 

0.12 

9 

>  10 

MW-02-17 

i  10/19/95 

0.15 

11.3 

>  10 

MW-02-22 

10/20/95 

0.32 

20 

>  10 

MW-02-27 

10/20/95 

0.65 

40.6 

>  10 

MW-02-3 1 

10/20/95 

1.08 

67.5 

0.305 

MW-03-02 

10/20/95 

1.23 

76.9 

<  0.2 

MW-03-06 

10/20/95 

1.14 

71.2 

0.205 

MW-03-10 

10/20/95 

1.29 

80.6 

<  0.2 

MW-03-16 

10/20/95 

1.26 

78.7 

<  0.2 

MW-03-18 

10/20/95 

1.42 

88.7 

<  0.2 

MW-03-22 

10/23/95 

0.82 

66.7 

2.13 

MW-03-27 

10/23/95 

1.06 

86.2 

<  0.2 

MW-03-32 

10/23/95 

1.11 

90.2 

<  0.2 

SB-08-02 

11/06/95 

0.49 

40.8 

>  10 

SB-08-06 

11/06/95 

0.91 

75.8 

<  0.2 

SB-08-1 1 

11/06/95 

0.9 

75 

<  0.2 

SB-08-14.5 

11/06/95 

0.88 

73.3 

<  0.2 
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TABLE  6-12  ( cont.) 

RESULTS  OF  PESTICIDE  SCREENING  TESTS 
STEWART  AIR  NATIONAL  GUARD  BASE 


SAMPLE  I.D 

DATE 

ANALYZED 

OPTICAL 

DENSITY 

%  Bo 

CONCENTRATION 

(ppm) 

SB-08-16.4 

11/06/95 

0.94 

78.3 

<  0.2 

SB-08-21 

11/06/95 

1.04 

86.7 

<  0.2 

MW-09-02 

11/06/95 

0.92 

76.7 

<  0.2 

MW-09-05 

11/06/95 

0.79 

65.8 

0.42 

MW-09-10 

11/06/95 

0.97 

80.8 

<  0.2 

MW-09-14.8 

11/06/95 

0.95 

79.2 

<  0.2 

*  note  -  sample  SB-06-31.5  re-screened  on  10/13/95 
due  to  insufficient  amount  of  sample  extract  as  a  result 
of  spillage  on  10/12/95. 
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TABLE  6-14 

SITE  2  SUBSURFACE  SOIL  SAMPLE  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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TABLE  6-14  (cont.) 

SITE  2  SUBSURFACE  SOIL  SAMPLE  ANALYSIS  SU 
STEWART  AIR  NATIONAL  GUARD  BASE 
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TABLE  6-14  (cont.) 

SITE  2  SUBSURFACE  SOIL  SAMPLE  ANALYSIS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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jj-g/kg,  respectively.  With  the  exception  of  dieldrin,  sample  MW-02-17  contained  the  highest 
concentrations  of  pesticides  detected  in  all  soil  samples. 

TCL  VOCs  and  SVOCs:  In  general,  low  levels  of  organic  and  inorganic  compounds  were 
detected  in  soil  samples.  The  majority  of  VOC  and  SVOC  compounds  detected  were  fuel-related 
compounds,  detected  at  concentrations  below  their  respective  clean-up  goals.  Fuel-related 
compounds  detected  at  these  concentrations  would  be  expected  to  be  ubiquitous  in  an 
industrialized  area  such  as  the  Stewart  International  Airport.  Bis(2-ethylhexyl)phthalate  (BEHP) 
and  di-n-butylphthalate  were  detected  at  low  levels  in  isolated  sample  locations.  Both  of  these 
compounds  are  common  laboratory  contaminants  and  were  not  detected  above  their  respective 
NYSDEC  Cleanup  Goals. 

TAL  Metals:  Several  inorganic  analytes  were  detected  at  concentrations  above  their  respective 
site-specific  background  and  NYSDEC  Cleanup  Goals.  Table  6-14  shows  that  the  majority  of 
the  detected  inorganic  analytes  only  slightly  exceed  either  their  background  concentrations  or 
respective  NYSDEC  Cleanup  Goals.  Samples  SB-06-34.5  and  MW-02-31  contained  the  highest 
concentrations  of  inorganic  analytes,  with  respect  to  the  number  of  analytes  detected  above 
acceptable  levels  as  well  as  the  concentrations  detected.  Both  of  these  samples  were  collected 
from  the  overburden/weathered  fractured  shale  interface,  east  of  the  pit. 

6.3.3  Sediment 

A  total  of  7  sediment  samples,  including  background  locations,  were  submitted  for  off-site 
laboratory  analysis.  Table  6-15  presents  a  summary  of  the  analytical  results  for  all  sediment 
samples.  Figure  6-24  summarizes  the  distribution  of  sediment  sample  detected  contaminants. 

TCL  Pesticides/PCBs:  Low  concentrations  of  the  pesticides  4,4’-DDD,  4,4’-DDE,  4,4’-DDT 
and  dieldrin  were  detected  in  every  sediment  sample  collected.  As  noted  in  Section  6.2.3,  these 
compounds  are  probably  ubiquitous  to  surficial  soils  at  the  Base.  Pesticides  detected  in  sediments 
at  concentrations  exceeding  NYSDEC  Cleanup  Goals  were  4,4’-DDT  in  sample  SS-06  (16 
pg/kg),  and  4,4’-DDE  (18  pg/kg),  4,4’-DDT  (36  pg/kg),  and  dieldrin  (86  pg/kg)  in  sample  SS- 

04. 

TCL  VOCs  and  SVOCs:  All  detections  of  VOCs  and  SVOCs  in  sediment  samples  were  below 
their  respective  NYSDEC  Cleanup  Goals.  Total  xylenes,  with  a  maximum  detection  of  5  pg/kg, 
was  the  only  VOC  detected  in  any  of  the  sediment  samples  collected.  Di-n-butylphthalate,  a 
common  laboratory  contaminant,  was  detected  in  3  out  of  the  7  samples  collected,  including  the 
background  sample  SS-01.  The  remainder  of  the  SVOCs  detected  in  sediment  samples  consisted 
of  fuel-related  polycyclic  aromatic  hydrocarbons  (PAHs).  Sample  SS-04  contained  a  significantly 
greater  number  of  SVOCs  than  all  of  the  other  sediment  samples  collected.  As  stated  in  Section 
5.4.2,  the  location  from  which  SS-04  was  collected  receives  stormwater  runoff  from  the  vicinity 
of  Site  2  as  well  as  other  areas  of  the  Base.  Surface  runoff  originating  from  the  paved  lot 
adjacent  to  the  Auto  Maintenance  facility  flows  over  the  location  from  which  SS-04  was 
collected. 
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TAL  Metals:  Inorganic  analytes  detected  at  concentrations  greater  than  NYSDEC  Cleanup  Goals 
in  sediment  samples  include  aluminum,  copper,  iron,  magnesium,  manganese,  potassium,  and 
thallium.  Sample  SS-05,  collected  from  the  ponded  area,  was  found  to  contain  the  highest 
concentrations  of  inorganic  analytes. 

6.3.4  Groundwater 

Groundwater  samples  at  Site  2  were  collected  during  two  sample  collection  rounds;  the  first  in 
November  1995  followed  by  a  second  round  in  March  1996.  During  each  round,  eight 
groundwater  samples  were  submitted  for  off-site  laboratory  analysis.  Tables  6-16  and  6-17 
present  summaries  of  the  analytical  results  for  all  groundwater  samples  collected  and  analyzed 
in  November  1995  and  March  1996,  respectively.  Figures  6-25  and  6-26  present  summaries  of 
the  distribution  of  contaminants  detected  in  groundwater  samples  collected  in  November  1995  and 
March  1996,  respectively. 

TCL  Pesticides/PCBs:  The  pesticides  4,4’-DDD,  4,4’-DDE,  and  4,4’-DDT,  were  detected  in 
all  groundwater  samples  at  concentrations  greater  than  the  State  drinking  water  standard,  which 
is  non-detect.  The  highest  concentration  detected  was  from  the  second  round  groundwater  sample 
from  well  MW-01  (4,4’-DDT  at  1 1  micrograms  per  liter  [pg/L]).  A  comparison  of  Figures  6-25 
and  6-26  shows  a  decrease  in  concentrations  of  pesticides  in  the  samples  collected  from  all  wells, 
with  the  exception  of  MW-01,  which  showed  an  increase  in  pesticide  concentrations  between 
sampling  rounds.  These  figures  also  illustrate  the  fact  that  pesticide  concentrations  in 
groundwater  are  generally  an  order  of  magnitude  less  in  samples  collected  from  monitoring  wells 
located  downgradient  of  Site  1  (MW-09  and  MW- 10)  than  wells  located  closer  to  Site  2  (SW-2 
and  SW-3).  Endrin  and  alpha-chlordane,  both  detected  below  their  respective  drinking  water 
standards,  were  the  only  other  pesticides  detected  in  groundwater  samples.  Neither  of  these 
compounds  were  detected  during  the  analysis  of  groundwater  samples  collected  during  the  second 
round  of  groundwater  sampling. 

TCL  VOCs:  Groundwater  samples  from  both  sampling  rounds  contained  low  concentrations  of 
VOCs,  in  the  single  to  double  digit  pg/L  range.  The  only  compounds  detected  above  their 
respective  drinking  water  standards  were  ethylbenzene  and  vinyl  chloride.  Ethylbenzene  was 
detected  in  the  sample  and  duplicate  from  well  SW-02  during  both  sampling  rounds  at 
concentrations  ranging  from  15  pg/L  to  22  pg/L,  exceeding  the  State  drinking  water  standard  of 
5  pg/L.  It  should  be  noted,  however,  that  the  Federal  Maximum  Contaminant  Level  (MCL)  for 
ethylbenzene  is  700  pg/L,  more  than  30  times  greater  than  the  highest  concentration  of 
ethylbenzene  detected  during  the  RI. 

Vinyl  chloride  was  detected  in  samples  from  well  JMW-109  during  both  sampling  rounds  and 
in  the  sample  from  MW-09  during  the  first  round  only.  The  only  exceedance  of  the  Federal 
MCL  and  State  drinking  water  standard  of  2  pg/L  was  from  JMW-109  (7  pg/L)  during  the  first 
round.  Both  of  these  wells  are  located  downgradient  of  Site  1,  the  Former  Base  Landfill.  Vinyl 
chloride  was  not  detected  in  any  wells  upgradient  of  Site  1 . 
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Naph.tha)e« 

10 

NA 

Phenol 

10 

NA 

PEST  TCBi  CigX) 

4.4--DDD 

0.1 

NA 

4  4--DDE 

0.1 

NA 

4.4'-DDT 

0  1 

NA 

alp  ha-Chl  cedar* 

0  05 

2 

Endrir. 

0.1 

2 

DISSOLVED  METALS  QgX) 

AEnincn 

200 

NA 

Antimony 

60 

6 

Anemic 

10 

50 

Barium 

200 

2,000 

Cad  m  rum 

5 

5 

Calcium 

5.000 

NA 

Chromium 

10 

100 

Copper 

25 

1,300 

Iron 

1,000 

NA 

Lead 

3 

15 

Mamies  rum 

5.000 

NA 

Manganese 

15 

NA 

Nickel 

0.2 

100 

Podurum 

5.000 

NA 

Silver 

10 

NA 

Sad  run 

5.000 

NA 

Vanadium 

50 

NA 

Zinc 

20 

NA 

TOTAL  MET AlA  QgX) 

Ahtmiraun 

200 

NA 

Antimony 

60 

6 

Arsenic 

10 

50 

Barium 

200 

2.000 

Cad  mu-urn 

5 

5 

Calcium 

5.000 

NA 

Chromium 

10 

100 

Cobalt 

50 

NA 

Copper 

25 

1,300 

Iron 

1.000 

NA 

Lead 

3 

15 

Magnesrum 

5.000 

NA 

Manganese 

15 

NA 

Mercury 

0.2 

2 

Nickel  * 

40 

100 

Peosshum 

5,000 

NA 

Silver 

10 

NA 

Sodium 

5.000 

NA 

Thai  re  m 

10 

2 

Vanadium 

50 

NA 

£rc 

20 

NA 

Cyanide 

10 

200 

NEW  YORK 
DWQS’ _ 


5 

NA 

NA 

NA 

NA 

7 

5 

5 

2 


NA 

1 

50 

NA 

NA 

NA 

NA 

NA 

I 


NP 

ND 

ND 

0.1 

ND 


NA 

NA 

25 

1,000 

NA 

NA 

50 

200 

300 

25 

NA 

300 

NA 

NA 

50 

20.000 

NA 

300 


NA 

NA 

25 

1,000 

NA 

NA 

50 

NA 

200 

300 

25 

NA 

300 

2 

NA 

NA 

50 

20,000 

NA 

NA 

300 

100 


Sample  number 


MW-0M128 

SW-02-1128 

SW-12-1 128 

10 

U 

10 

UJ 

10 

UJ 

10 

u 

10 

UJ 

10 

UJ 

10 

R 

10 

R 

10 

R 

1 

10 

UJ 

10 

UJ 

10 

u 

10 

UJ 

10 

UJ 

4 

10 

UJ 

10 

UJ 

10 

u 

. 

1 ' 

'MV  £.«,  '  ^  -  ‘ 

'T 

4 

10 

UJ 

10 

UJ 

10 

u 

10 

UJ 

10 

UJ 

10 

u 

25 

J 

41 

J 

10 

u 

. 

^ v.  ,. 

iXi- 

.v 

10 

u 

10 

u 

10 

u 

2 

2 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

1 

1 

10 

u 

37 

J 

72 

J 

10 

u 

r:  ■■jigcES 

-  ^ 

O  '■ 

•-t~ 

iFT 

7.1  ■* 

J 

0.I4  .xv  ' 

i 

:vs 

1  0.79  -  - 

J 

3Jtl  v#v; 

.:VW:  *« 

J 

0.007 

0.017 

R 

0.05 

u 

0  1 

u; 

0.1 

UJ 

0.11 

R 

305 

19.3 

U 

119 

23.4 

u 

28.3 

23.4 

U 

11.7 

1.2 

u 

2.7 

12.7 

18 

20.3 

2.7 

u 

2.8 

3.2 

38.500 

188.000 

189,000 

10.7 

10.3 

UJ 

10.3 

UJ 

4.8 

4.2 

7.2 

61 

195 

298 

0.58 

1.3 

1.4 

2.450 

44,800 

43,400 

13.9 

■77 

V.vE 

14.1 

u 

14.1 

u 

14.1 

1,860 

1,970 

2.140 

2  1 

u 

5.7 

J 

7.2 

J 

17,200 

16,800 

24.9 

7.4 

11.5 

292 

J 

52.2 

J 

206 

R 

8,200 

1,230 

797 

23.4 

u 

r . 

.  ’ 

234 

U 

15.9 

3 

2.5 

67 

25.2 

29.5 

2.7 

u 

2.7 

V 

2.7 

U 

83,800 

189,000 

183,000 

23.6 

10.3 

UJ 

10.3 

UJ 

10 

7.1 

u 

7.1 

U 

21.4 

7 

5.7 

12,000  . 

,,, ... 

zi  .  vt* 

9 

3 

2.9 

8,110 

43.500 

43,000 

732« 

.  ...  ..$t0Q  .. 

r; 

zmtm  *v:-\ 

0.2 

u 

0.2 

*u 

0.2 

u 

143 

14.1 

14.1 

u 

2,930 

2.320 

2,120 

2.1 

u 

5.4 

j 

4.3 

J 

53,500  . 

16.500 

16,500 

1.3 

i 

1.2 

UJ 

1.2 

UJ 

43.9 

10.7 

15 

225 

J 

194 

j 

96  8 

R 

32 

10 

u 

10 

U 

SW-0J-1 128 

MWr -09-1 127  I 

10 

UJ 

2 

I 

10 

UJ 

3 

I 

10 

R 

3 

J  j 

10 

UJ 

10 

U 

10 

UJ 

2 

J  | 

10 

UJ 

10 

u  | 

10 

UJ 

10 

u  [ 

10 

UJ 

10 

u  | 

10 

UJ 

2 

10 

u 

10 

u 

10 

u 

10 

u  | 

10 

u 

14 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

Evj 

0.1 

UJ 

0.1 

. .  :*4  ”T 

0.05 

UJ 

0.05 

u  1 

0.039 

J 

0.1 

UJ  1 

78.3 

191 

23.4 

u 

1 . 

1.2 

u 

1.2 

u  i 

18  3 

62.2 

2.7 

u 

2.7 

u  R 

157,000 

in, ooo 

1 

10.3 

UJ 

10.3 

u 

6  9 

4.8 

| 

59.5 

iTS£ 

2 

1.4 

^  1 

32.800 

24,700 

I 

TET^IT'-T 

14.1 

""  u' 

34.7 

“’"'"I 

2,330 

3,740 

5.3 

J 

2.1 

U 

12,700 

11.5 

3.4 

u 

117 

J 

9,420 

5,170 

:“,.90"V 

4.8 

3.2 

57.2 

93.7 

2.7 

u 

4.8 

173,000 

183,000 

17.2 

J 

10  3 

u 

10.1 

9.1 

29.7 

24  8 

1 

17,900  . 

10  9 

8.4 

37,900 

27,100 

0  2 

u 

0.23 

29.8 

43.6 

4,380 

5,150 

J 

5 

J 

3.8 

J  1 

13,000 

12*000 

1.3 

I 

1.2 

U  | 

37.4 

20.9 

265 

J 

273 

j 

10 

u 

10 

u 

DATA  QUALllTERS 
J  -  Estimated  Value 
R  -  Rejected  Value 
U  -  Below  Detection  Limit* 


ABBREVIATIONS 

4,4'-DDD  -  DkhlorodipheTiyUkEIofoelJune 
4,4‘-DDE  -  DkT.WodrphenyVjichloroethylene 
4,4'DDT  -  D ichl neod  iphenyl trichloroethane 
DWQS  *  Drinking  Water  Quality  Stand ard 
MCL  -  Maximum  Contaminant  Level 
ND  -  No<  Detected 

NYSDEC  -  New  Yoet  Stale  Department  of  Environmental  Conservation 
PESTTCB*  -  Pestkides-Tolychlneiruted  Biphenyls 
SVOCi  •  SerrJ -Volatile  Organic  Compound* 

VOCs  -  Volatile  Organic  Compound* 

-  mierognmi  per  liter 


NOTES 

1)  Detection  Um!u  -  Contract  Required  Detection  Umlu  for  Organlca 

-  Contract  Required  Quantitation  Umlu  for  Inorganic* 

2)  U.S.EPA  Drinking  Water  Regulations  and  Health  Advisories  EPA  822-R-00I ,  May  IW. 

3)  NYSDEC  Water  Quality  Standards  and  Guidance  Values.  November  1991 

f~"  ’795 . y'T" ",  -  Indicatr*  concentration  that  exceed*  either  State  or  Feden!  regulatory  llmlu. 
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TABLE  6-16  (cont.) 

SITE  2  GROUNDWATER  ANALYSIS  SUMMARY  -  NOVEMBER  1995 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 


SAMPLE  NUMBER 


DETECTION 

NEW  YORK 

- 1 

1 

— 1 

LIMITS1 

MCL* 

DWOS* 

MW-10-1128 

JMW-108-1128  1 

JMW-1 09-1 128 

MW-13-1128 

10 

7 

5 

10 

U 

10 

U 

2 

10 

U 

10 

NA 

NA 

10 

u 

10 

u 

10 

U 

10 

u 

10 

NA 

NA 

10 

R 

10 

R 

10 

R 

10 

R 

10 

NA 

NA 

10 

U 

10 

U 

10 

U 

10 

U 

10 

NA 

NA 

10 

U 

10 

u 

2 

10 

u 

10 

80 

7 

10 

u 

10 

u 

3 

10 

u 

10 

700 

5 

10 

u 

10 

u 

10 

U 

10 

u 

10 

5 

5 

10 

u 

10 

u 

10 

U 

10 

u 

10 

2 

2 

10 

u 

10 

u 

10 

u 

10 

NA 

NA 

10 

u 

10 

u 

10 

u 

4 

10 

NA 

1 

10 

u 

10 

u 

10 

u 

10 

U 

10 

NA 

50 

10 

u 

10 

u 

10 

u 

10 

u 

10 

NA 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

10 

NA 

NA 

10 

u 

10 

u 

10 

u 

1 

10 

NA 

NA 

10 

u 

10 

u 

10 

u 

1 

10 

NA 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

10 

NA 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

10 

NA 

1 

10 

u 

10 

u 

10 

u 

znr 

10 

u 

0.1 

0.1 

NA 

NA 

ND 

ND 

0.1 

u 

0.1 

u 

0.1 

u 

o?  " 

u 

0.1 

NA 

ND 

tttt 

a 

0.05 

2 

0.1 

0.05 

u 

0.05 

u 

0.05 

u 

0.05 

u 

0.1 

2 

ND 

0.1 

UJ 

0.1 

UJ 

0.1 

UJ 

0.1 

UJ 

200 

NA 

NA 

25.7 

44.9 

69 

19.3 

u 

60 

6 

NA 

23.4 

u 

23.4 

u 

23.4 

u 

23.4 

u 

10 

50 

25 

1.4 

1.6 

1.2 

u 

8.1 

200 

2,000 

1,000 

36.8 

46.6 

19.4 

228 

J 

5 

5 

NA 

2.7 

u 

2.7 

u 

2.7 

u 

2.7 

u 

5,000 

NA 

NA 

96,000 

141,000 

101,000 

172,000 

10 

100 

50 

10.3 

u 

10.3 

u 

10.3 

u 

10.3 

u 

25 

1,300 

200 

5.8 

3.4 

4.5 

4.2 

1000 

NA 

300 

82.5 

28 

102 

EMMS^wm 

3 

15 

25 

1.2 

0.11 

u 

0.47 

0.33 

5,000 

NA 

NA 

13,500 

16,900 

12,100 

30,100 

15 

NA 

300 

61.5 

22.7 

gnra\':':x 

as 

0.2 

100 

NA 

14.1 

u 

14.1 

u 

14.1 

u 

14.1 

u 

5000 

NA 

NA 

984 

1,730 

1,320 

7,750 

J 

10 

NA 

50 

2.1 

u 

2.1 

u 

2.1 

u 

3.9 

J 

5000 

NA 

20,000 

STawwr 

VfM4ooy:::;< 

16,200 

J 

12,900 

50 

NA 

NA 

3.4 

u 

5.2 

3.4 

u 

11.2 

20 

NA 

300 

60.5 

J 

130 

J 

115 

J 

42.4 

J 

200 

NA 

NA 

5,020 

1,020 

454 

11,500 

60 

6 

NA 

23.4 

u 

23.4 

u 

23.4 

u 

* 

10 

50 

25 

3.9 

2 

2.3 

16.1 

200 

2,000 

1,000 

68.4 

53.2 

21.8 

289 

J 

5 

5 

NA 

2.7 

u 

2.7 

u 

2.7 

u 

3.1 

5,000 

NA 

NA 

10,100 

14,100 

10,400 

211,000 

10 

100 

50 

10.3 

u 

10.3 

u 

10.3 

u 

22.1 

J 

50 

NA 

NA 

7.1 

u 

7.1 

u 

7.2 

18.2 

25 

1,300 

200 

14.3 

17.8 

BOH 

6.4 

41.1 

J 

1,000 

NA  ! 

300 

j 

JQMVS  v  ; 

.  32,«00. 

3 

15 

25 

4.4 

2.1 

0.11 

U 

14.3 

5,000 

NA 

NA 

15,600 

17,200 

12,000 

37,400 

15 

NA 

300 

. 

57.5 

9M 

1,540 

0.2 

2 

2 

0.2 

u 

0.2 

u 

0.2 

u 

0.2 

u 

40 

100 

NA 

14.1 

14.1 

u 

14.1 

u 

36.7 

5,000 

NA 

NA 

1,880 

2,010 

1,430 

8,400 

J 

10 

NA 

50 

2.1 

u 

2.1 

u 

2.1 

u 

5.4 

J 

5,000 

NA 

20,000 

["  i&ooo 

'r'.’r 

*5 

jzwm 

"'W. 

14,700 

J 

12,400 

10 

2 

NA 

1.2 

. u 

1.2 

u 

1.2 

u 

1.2 

UJ 

50 

NA 

NA 

17.2 

6 

3.4 

u 

47.7 

20 

10 

NA 

300 

i"M  ' 

X: 

90.6 

J 

208 

J 

139 

J 

200 

100 

12 

10 

u 

30 

10 

u 

fVOCs  0»g/L) 

1,1-Dichloroethane 
2-Butanone 
2-Hexanone 
Carbon  Disulfide 
Chloroe  thane 
Chloroform 
Ethylbenzene 
Trichloroethene 
Vinyl  Chloride 

IjSVOCs  {jLgft) 

2-MethyInaphthalene 

2,4-Dichlorophenol 

Bis(2-ethylhexyl)phthalate 

Dibenzofuran 

Diethylphthalate 

Di-n-butylphthalate 

Fluorene 

Naphthalene 

Phenol 

(PEST/PC Bs  0»g /L) 

4,4'-DDD 

4,4'-DDE 

4,4*-DDT 

alpha-Chlordane 

Endrin 

[DISSOLVED  METALS  (*g/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

[TOTAL  METALS  (*g/L) 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 


J  -  Estimated  Value 
R  -  Rejected  Value 
U  -  Below  Detection  Limits 


ABBREVIATIONS 

4,4*-DDD  -  Dichlorodiphenyldichloroethane 
4,4’-DDE  -  Dichlorodiphenyldichloroethylene 
4,4'-DDT  -  Dichlorodiphenyltrichloroethane 
DWQS  -  Drinking  Water  Quality  Standard 
MCL  -  Maximum  Contaminant  Level 
ND  -  Not  Detected 

NYSDEC  -  New  York  State  Department  of  Environmental  Conservation 

PEST/PCBs  -  Pesticides/Polychlorinated  Biphenyls 

SVOCs  -  Semi-Volatile  Organic  Compounds 

VOCs  -  Volatile  Organic  Compounds 

HgfL  -  micrograms  per  liter 


1)  Detection  Limits  -  Contract  Required  Detection  Limits  for  Organics 

-  Contract  Required  Quantitation  Limits  for  Inorganics 

2)  U.S.EPA  Drinking  Water  Regulations  and  Health  Advisories 

EPA  822-R-001,  May  1994. 

3)  NYSDEC  Water  Quality  Standards  and  Guidance  Values,  November  1991. 

IfvSE* -  Indicates  concentration  that  exceeds  cither  State  or  Federal 
regulatory  limits. 
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TABLE  6-17 

SITE  2  GROUNDWATER  ANALYSIS  SUMMARY  -  MARCH  1996 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

DETECTION 

LIMITS1 

MCL* 

SAMPLE  NUMBER  » 

NEW  YORK 
DWQS* 

MW-01-0320 

SW-02-0320 

SW-12-0320 

SW-0 3-0321 

MW -09-0321  ! 

TOO  OigT) 

1.1 -Di  chi  or oethane 

10 

NA 

5 

10 

u 

10 

U 

10 

U 

10 

u 

2 

1.2-Dehloroethene  (tooD 

10 

70 

5 

10 

u 

10 

U 

10 

u 

10 

u 

10 

U 

2-Hexanooe 

10 

NA 

NA 

10 

u 

10 

U 

10 

u 

10 

u 

10 

U 

4-Methv1-2-Pemanooe 

10 

NA 

NA 

10 

u 

10 

U 

10 

u 

10 

u 

10 

U 

Acetone 

10 

NA 

NA 

5 

J 

4 

J 

10 

UJ 

10 

UJ 

10 

u; ! 

Chloroform 

10 

80 

7 

1 

10 

U 

10 

u 

to 

u 

10 

u  | 

Chicromethane 

10 

NA 

NA 

10 

u 

10 

u 

to 

u 

10 

u 

2 

Eihvtbenzene 

10 

700 

5 

10 

u 

,T 

: 

• 

10 

u 

10 

u 

Vinvl  Chloride 

10 

2 

2 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

Total  Xylenes 

10 

10000 

5 

10 

u 

i 

1 

10 

u 

10 

u 

SVOO  C*rT) 

2- M  eth  vlnaphthal  ene 

10 

NA 

NA 

10 

u 

2 

2 

10 

u 

10 

U 

2 , 4- Diehl  orophenol 

10 

NA 

1 

10 

u 

V.-A\ 

10 

u 

10 

V 

Dbenruforan 

10 

NA 

NA 

10 

u 

i 

i 

10 

u 

10 

u 

Di  n-ocrylphthalate 

10 

NA 

NA 

3 

10 

u 

10 

u 

10 

u 

10 

u 

Fhiorene 

10 

NA 

NA 

10 

u 

10 

u 

1 

10 

u 

10 

u 

Naphthalene 

10 

NA 

NA 

10 

u 

39 

45 

10 

u 

10 

u 

FESTTCBi  (,gT) 

4,4'*DDD 

0.1 

NA 

ND 

C"7  ••  •  4.4  7  v-  • 

1 

:  pX7 

"  '9.7  '  ^ 

j 

0.49 

j 

:7j 

4.4--DDE 

0.1 

NA 

ND 

*  0.54 

J 

0  26 

J 

0.44  V 

>v.' c..'1' 

0.«K  C 

7'  '' 

0.1 

u 

4 .4 ’-DDT 

0.1 

NA 

ND 

v" 

77* . 

JL2S 

DISSOLVED  METALS  (jRfL) 

Ahiminum 

200 

NA 

NA 

38.3 

23.1 

u 

29.6 

92.2 

31.5 

Arsenic 

10 

50 

25 

3.5 

j 

1.7 

u 

1.7 

U 

1.7 

u 

1.7 

u 

Barium 

200 

2.000 

1,000 

18.4 

14.4 

15.3 

12 

115 

Beryllium 

3 

4 

NA 

1 

u 

1 

u 

1 

u 

1 

u 

1 

u 

Cadmium 

3 

5 

NA 

3.3 

u 

3.3 

u 

3.3 

u 

3.3 

u 

3.3 

u 

Calcium 

5.000 

NA 

NA 

36,900 

178,000 

184.000 

173,000 

175.000 

Chromium 

10 

100 

50 

10.1 

u 

10.1 

u 

10.1 

u 

10.1 

u 

10.1 

U 

Cobalt 

30 

NA 

NA 

7.2 

u 

7.2 

u 

7.2 

u 

7.2 

u 

7.2 

u 

Copper 

25 

1,300 

200 

6.8 

5.4 

5.1 

u 

9.3 

J 

5  1 

_ 

Iron 

1,000 

NA 

300 

33.9 

261 

205 

99 

Vw 

Lead 

3 

15 

25 

1.1 

u 

LI 

u 

1.1 

UJ 

1.1 

UJ 

1.1 

u 

Magnesium 

5.000 

NA 

NA 

5,500 

41.900 

42.700 

35,300 

24.600 

Manganese 

15 

NA 

300 

35.8 

: 

7141077 

x  1 

777t»777 

Merairy 

0.2 

2 

2 

0.2 

u 

0.2 

0.2 

'  'IT 

0.2 

u 

0.2 

u 

40 

100 

NA 

12.6 

u 

12.6 

u 

12.6 

u 

12.6 

u 

17.5 

Potass  rum 

5.000 

NA 

NA 

1,420 

1,620 

1,670 

2.390 

1.760 

Selenium 

5 

50 

10 

2.4 

J 

8.3 

UJ 

8.3 

UJ 

1.7 

UJ 

1.7 

UJ 

Sodium 

5.000 

NA 

20,000 

77 

17,000 

16.800 

13.700 

•  iu,wb; 

Vanadium 

50 

NA 

NA 

7.2 

6.4 

u 

6.4 

u 

6.4 

u 

64 

u 

Zinc 

20 

NA 

300 

77.7 

I 

13.4 

J 

25.9 

J 

169 

J 

107 

R 

TOTAL  METALS  (,r fL) 

Ahiminum 

200 

NA 

NA 

3,370 

314 

449 

524 

•0.8 

Arsenic 

10 

50 

25 

5 

1.7 

u 

1.7 

u 

1.7 

u 

1.7 

u 

Barium 

200 

2.000 

1,000 

41.9 

18.8 

20.6 

11.8 

115 

Beryllium 

5 

4 

NA 

1 

u 

1 

u 

1 

u 

1 

u 

1 

u 

Cadmium 

5 

5 

NA 

3.3 

u 

3.3 

u 

3.3 

u 

3.3 

u 

3.3 

u 

CaJdum 

5.000 

NA 

NA 

48,600 

179.000 

182,000 

171,000 

182.000 

Chromium 

10 

100 

50 

10.1 

UJ 

10  I 

UJ 

10.1 

UJ 

10.1 

UJ 

10  I 

UJ 

Cobalt 

50 

NA 

NA 

7.2 

u 

7.2 

u 

7.2 

u 

7.2 

u 

7.2 

u 

Copper 

25 

1.300 

200 

14.5 

6.3 

5.1 

_u 

7 

J 

10.5 

Iron 

1,000 

NA 

300 

r . Z$m\ . 77 

"7791577 

7777 

™  1,060 

;  5918  : 

7  MfVTTT 

-  7 

Lead 

3 

15 

25 

2.6 

1.1 

UJ 

LI 

1.1 

V 

i.i 

u 

Magnesium 

5.000 

NA 

NA 

7,220 

42.400 

42,800 

34.500 

24.200 

^1l_. 

Manganese 

15 

NA 

300 

173 

1,  13,100 

1  r 

x.-v' 

77' 1420'."., 

'"*7t»  77"" 

.j:C 

Mercury 

0.2 

2 

2 

0.2 

UJ 

0.2 

‘uj 

i 

J 

0.2 

UJ 

0.2 

UJ 

Nickel 

40 

100 

NA 

12.6 

u 

13.4 

12.6 

u 

12.6 

u 

194 

Potassium 

5.000 

NA 

NA 

2.230 

1,800 

1,880 

2,280 

1,700 

Selenium 

5 

50 

10 

1.7 

R 

1.7 

R 

1.7 

R 

1.7 

R 

1.7 

_ R 

Sodium 

5.000 

NA 

20.000 

~  r  59,700 7 . 

77 

17.100 

17,300 

12.700 

107,000 

Vanadium 

50 

NA 

NA 

16.3 

6.4 

u 

6.4 

U 

6.4 

u 

6.4 

u 

Zinc 

20 

NA 

300 

91.9 

J 

45.9 

J 

81.9 

J 

149 

J 

56  8 

R 

Cyanide 

10 

200 

100 

10 

u 

10 

u 

10 

u 

10 

u 

10 

u 

ABBREVIATIONS 
4,4'-DDD  -  DicWotndipbenyMichloroethane  J  -  Estimated  Value 

4,4’-DDE  *  DichJorodiphenyldichlorcKthylene  R  *  Rejected  Value 

4,4’-DDT  -  Dchlorodrpbenyhrichloroethane 
DWQS  •  Drinking:  Waier  Quality  Standard 
MCL  -  Maximum  Contaminant  Level 
ND  -  Not  Detected 

KYSDEC  -  New-  York  Stale  Department  of  Environmental  Conservation 

PESTTCBs  -  Pesticides  ^Polychlorinated  Biphenyls 

SVOCs  -  Semi-Volatile  Organic  Compounds 

VOCs  *  Volatile  Organic  Compounds 

pgT  -  micrograms  per  liter 


1)  Detection  Limits  -  Contract  Required  Detection  Limits  for  Organics 

-  Contract  Required  Quantitation  Limits  for  Inorganics 

2)  U.S.EPA  Drinking  Water  Regulations  and  Health  Advisories  EPA  822-R-001 .  May  1994. 

3)  KYSDEC  Water  Quality  Standards  and  Guidance  Values,  November  1991 . 

It  '  324  -  Indicates  concentration  that  exceeds  either  State  or  Federal  regulatory  limits. 
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TABLE  6-17  (cont.) 

SITE  2  GROUNDWATER  ANALYSIS  SUMMARY  -  MARCH  1996 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

DETECTION 

LIMITS1 

MCL* 

VOCsfcg/L) 

1,1-Dichloroethane 

10 

7 

1,2-Dichloroethene  (total) 

10 

7 

2-Hexanone 

10 

NA 

4-Methyl-2-Pentanone 

10 

NA 

Acetone 

10 

NA 

Chloroform 

10 

80 

Chloromethane 

10 

NA 

Ethylbenzene 

10 

700 

Vinyl  Chloride 

10 

2 

Total  Xylenes 

10 

10 

SVOCs  Otg/L) 

2-Methylnaphthalene 

10 

NA 

2,4-DichIorophenol 

10 

NA 

Dibenzofuran 

10 

NA 

Di-n-octylphthalate 

10 

NA 

Fluorcnc 

10 

NA 

Naphthalene 

10 

NA 

PEST/PCBs  (jtgfh) 

4,4*-DDD 

0.1 

NA 

4,4*-DDE 

0.1 

NA 

4,4*-DDT 

0.1 

NA 

DISSOLVED  METALS  (^g/L) 

Aluminum 

200 

NA 

Arsenic 

10 

50 

Barium 

200 

2,000 

Beryllium 

5 

4 

Cadmium 

5 

5 

Calcium 

5,000 

NA 

Chromium 

10 

100 

Cobalt 

50 

NA 

Copper 

25 

1,300 

Iron 

1000 

NA 

Lead 

3 

15 

Magnesium 

5,000 

NA 

Manganese 

15 

NA 

Mercury 

0.2 

2 

Nickel 

40 

100 

Potassium 

5000 

NA 

Selenium 

5 

50 

Sodium 

5000 

NA 

Vanadium 

50 

NA 

Zinc 

20 

NA 

TOTAL  METALS  0«g/L) 

Aluminum 

200 

NA 

Arsenic 

10 

50 

Barium 

200 

2,000 

Beryllium 

5 

4 

Cadmium 

5 

5 

Calcium 

5,000 

NA 

Chromium 

10 

100 

Cobalt 

50 

NA 

Copper 

25 

1,300 

Iron 

1,000 

NA 

Lead 

3 

15 

Magnesium 

5,000 

NA 

Manganese 

15 

NA 

Mercury 

0.2 

2 

Nickel 

40 

100 

Potassium 

5,000 

NA 

Selenium 

5 

50 

Sodium 

5,000 

NA 

Vanadium 

50 

NA 

Zinc 

20 

NA 

Cyanide 

10 

200 

NEW  YORK 
DWQS3 


SAMPLE  NUMBER 


JMW-108-0321  1  JMW-109-032I 


5 

10 

U 

10 

U 

10 

U 

10 

U 

5 

10 

u 

10 

U 

2 

10 

U 

NA 

10 

u 

1 

10 

U 

10 

U 

NA 

10 

u 

1 

10 

U 

10 

u 

NA 

10 

UJ 

5 

J 

10 

UJ 

10 

UJ 

7 

10 

u 

10 

u 

10 

U 

10 

u 

NA 

10 

u 

2 

10 

U 

10 

u 

5 

10 

u 

10 

u 

10 

U 

10 

u 

2 

10 

u 

10 

u 

1 

10 

u 

5 

10 

u 

10 

u 

10 

u 

10 

u 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

1 

10 

u 

10 

u 

10 

u 

10 

u 

NA 

10 

U 

10 

u 

10 

u 

10 

u 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

NA 

10 

u 

10 

u 

10 

u 

10 

u 

NA 

10 

u 

10 

u 

10 

u 

1 

ND 

ND 

XTbToHr? 

0.1 

r5S3C 

u 

j  v  0.009 

o.i 

. u 

0A . 

~u* 

7^13®  77 

V/VO.OOC 

J 

ND 

• "  "ioai 1  * 

^  0,013 

6.009  I 

0.28 

'Sii 

NA 

46.7 

23.1 

u 

23.1 

u 

23.1 

u 

25 

1.7 

U 

1.7 

u 

1.7 

u 

7.8 

1,000 

29.6 

47.3 

16.7 

185 

NA 

1 

u 

1 

u 

1 

u 

1 

u 

NA 

3.3 

u 

3.3 

u 

3.3 

u 

3.3 

u 

NA 

99,000 

144,000 

95,400 

176,000 

50 

10.1 

U 

10. 1 

u 

10.1 

u 

10.1 

u 

NA 

7.2 

u 

7.2 

u 

7.2 

u 

7.2 

u 

200 

8.4 

5.1 

5.4 

7.8 

300 

32.3 

41.8 

32.6 

rirao 

25 

1.1 

u 

1.1 

u 

1.1 

u 

i.i 

u 

NA 

14,800 

18,400 

11,400 

33,700 

300 

32.7 

31.2 

T&BM 

2 

0.2 

u 

0.2 

u 

6.2 

“ 

0.2 

~“~uj 

NA 

12.6 

u 

12.6 

u 

12.6 

u 

12.6 

u 

NA 

705 

1,620 

982 

4,670 

10 

^ . 1.7 . . 

UJ 

1.7 

UJ 

1.7 

UJ 

1.7 

UJ 

20,000 

NA 

6.4 

u 

6.4 

'""luf 

13,700 

6.4 

U 

9,180 

6.4 

u 

300 

163 

J 

38.5 

J 

25.1 

J 

25.6 

J 

NA 

40,400 

943 

68.6 

5,700 

25 

20.2 

1.7 

u 

1.7 

u 

17.7 

1,000 

263 

54.4 

17.2 

216 

NA 

1.4 

1 

u 

1 

U 

1 

u 

NA 

masasn 

4.5 

3.3 

u 

3.3 

u 

NA 

118,000 

158,000 

97,400 

209,000 

50 

. 3 

10.1 

UJ 

10.1 

UJ 

10.1 

UJ 

NA 

36.1 

7.2 

u 

7.2 

u 

7.2 

u 

200 

96.6 

12.6 

5.7 

32.7 

300 

80,100 

■“'*  fyi  '"'-S' 

1,810 

. 

WMMM 

25 

r? 

1.1 

u 

l.i 

‘  U 

n 

NA 

29,000 

18,600 

12,000 

35.800 

300 

3250 

,,:v: 

71.7 

698  7 

'77r 

2 

0.2 

UJ 

0.2 

UJ 

0.2 

UJ 

0.2 

UJ 

NA 

78.1 

16.7 

12.6 

u 

21.6 

NA 

5,560 

1,790 

1,040 

5,240 

10 

1.7 

R 

1.7 

R 

1.7 

R 

19.9 

R 

4,4*-DDD  -  Dichlorodiphenyldichlorocthanc  J  -  Estimated  Value 

4,4'-DDE  -  Dichlorodiphenyldichloroethylene  R  -  Rejected  Value 

4,4’-DDT  -  Dichlorodiphenyltrichloroethanc 

DWQS  -  Drinking  Water  Quality  Standard 

MCL  -  Maximum  Contaminant  Level 

ND  -  Not  Detected 

NYSDEC  *  New  York  State  Department  of  Environmental  Conservation 

PEST/PCBs  -  Pesticides/Polychlorinated  Biphenyls 

SVOCs  -  Semi-Volatile  Organic  Compounds 

VOCs  -  Volatile  Organic  Compounds 

HgfL  -  micrograms  per  liter 


NOTES 

1)  Detection  Limit  -  Contract  Required  Detection  Limits  for  Organics 

-  Contract  Required  Quantitation  Limits  for  Inorganics 

2)  U.S.EPA  Drinking  Water  Regulations  and  Health  Advisories 
EPA  822-R-001,  1994. 

3)  NYSDEC  Water  Quality  Standards  and  Guidance  Values,  November  1991 . 

-  Indicates  concentration  that  exceeds  either  State  or 
Federal  regulatory  limits. 
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TCL  SVOCs:  Several  fuel-related  SVOCs  were  detected  in  both  samples  and  duplicates  from 
SW-02.  These  samples  gave  off  a  fuel-like  odor  during  sample  collection.  SVOCs  detected  in 
the  first  round  groundwater  sample  collected  from  SW-02  concentrations  greater  than  drinking 
water  standards,  include  2,4-dichlorophenol  (9  pg/L),  and  phenol  (7  pg/L).  Only  one  SVOC,  2,4- 
dichlorophenol  (8  pg/L),  was  detected  at  a  concentration  greater  than  drinking  water  standards 
in  the  second  round  sample  collected  from  SW-02.  The  only  other  SVOC  detected  at  a 
concentration  greater  than  drinking  water  standards  was  bis(2-ethylhexyl)phthalate  (77  pg/L),  in 
the  first  round  sample  collected  from  MW-01. 

TAL  Metals:  Inorganic  analysis  was  performed  on  both  total  (unfiltered)  and  dissolved  (filtered) 
groundwater  samples.  Because  no  site-specific  background  data  is  available  for  groundwater, 
detected  inorganic  analytes  were  only  compared  to  drinking  water  standards.  The  inorganic 
analytes  most  frequently  detected  at  concentrations  greater  than  drinking  water  standards  were 
iron,  manganese,  and  sodium.  Antimony  was  detected  at  levels  exceeding  the  Federal  MCL  in 
first  round  samples  from  wells  SW-02,  MW-09,  MW-13,  and  JMW-108,  but  not  from  second 
round  samples.  Zinc  was  detected  at  levels  exceeded  drinking  water  standards  in  first  and  second 
round  samples  from  MW- 10  and  in  the  first  round  sample  from  MW-09.  Cadmium,  chromium, 
and  lead  exceeded  drinking  water  standards  in  the  second  round  sample  from  MW- 10.  With  the 
exception  of  sodium  and  manganese,  concentrations  of  inorganics  were  significantly  less  in  the 
filtered  samples  than  unfiltered  samples.  Sodium  and  manganese  concentrations  were  virtually 
equal  between  the  filtered  and  unfiltered  samples. 

6.4  Summary 

6.4.1  Geology  and  Hydrogeology 

1.  Site  2  is  underlain  by  an  approximately  45  foot  thick  layer  of  very  dense  silty  to  clayey 
lodgement  glacial  till  derived  from  the  underlying  bedrock,  the  shallow  portion  of  which 
has  been  weathered  to  less  dense  soil.  Bedrock  immediately  underlying  the  till  is 
composed  of  weathered,  fractured,  dark  grey  shale,  whose  competency  increases  with 
depth.  The  thickness  and  extent  of  fracturing  varies  with  location;  however,  based  on  one 
deep  core  hole,  the  thickness  is  estimated  to  be  approximately  22  feet.  A  north-south 
trending  fault  zone  east  of  Site  2  is  interpreted  from  the  geologic  data,  near  the  bottom 
of  the  steep  slope  near  Murphy’s  Gulch. 

2.  In  general,  groundwater  flow  in  the  study  area  can  be  separated  into  two  interconnected 
flow  systems,  an  upper  flow  system  in  the  overburden  and  a  lower  system  in  the 
underlying  weathered,  fractured  shale  bedrock.  The  lodgement  till  appears  to  impede 
vertical  flow,  especially  beneath  Site  2,  where  the  unweathered  portion  of  the  till  is  very 
thick  (greater  than  20  feet). 

3.  Groundwater  flows  in  both  the  overburden  and  bedrock  to  the  east  or  east-southeast 
towards  lower  topographic  elevations.  In  the  overburden,  groundwater  flow  lines 
originating  from  the  vicinity  of  Site  2  terminate  in  the  vicinity  of  Murphy’s  Gulch.  In 
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the  bedrock,  a  southeastern  component  of  flow  is  interpreted  in  the  southern  portion  of 
the  study  area  that  is  not  observed  in  the  overburden.  The  data  indicate  that  a  component 
of  flow  in  the  bedrock  that  originates  from  Site  2  could  flow  to  the  southern  portion  of 
the  study  area.  In  addition,  radial  flow  indicated  by  in  the  bedrock  groundwater 
elevations  in  the  vicinity  of  Site  2  was  observed,  possibly  induced  by  less  dense  backfill 
and  surface  runoff  detention  in  the  PPBA  which  results  in  locally  increased  infiltration, 
causing  a  localized  “mounding”  condition. 

4.  In  most  cases,  vertical  gradients  in  well  pairs  were  strongly  downward  (0.1  to  0.01 
magnitude)  in  the  vicinity  of  Site  2  and  at  higher  elevations  elsewhere  in  the  study  area. 
Gradients  remain  downwards  in  well  clusters  in  the  eastern  portion  of  the  study  area  that 
are  located  more  than  140  feet  west  of  the  wetlands  boundary.  Strongly  upward 
gradients  (0.1  to  0.01  magnitude)  were  observed  only  at  well  pairs  in  the  vicinity  of  the 
wetlands  west  of  Murphy’s  Gulch  in  the  southern  portion  of  the  study  area.  Vertical 
gradients  of  lesser  magnitude  were  observed  in  JTB-103  and  JTB-107,  but  were  not 
observed  during  every  water  level  measurement  round.  Both  vertical  and  horizontal 
hydraulic  gradients  exhibited  a  similar  range  of  values. 

5.  In  the  overburden,  hydraulic  conductivity  values  range  from  0.06  to  1.88  ft/d  (2.27  x 
10 5  cm/sec  to  6.64  x  104  cm/sec))  with  a  geometric  mean  value  of  0.35  ft/d  (1.23  x  10 4 
cm/sec).  In  the  fractured  bedrock,  hydraulic  conductivity  values  range  from  0.06  to  1.78 
ft/d  (2.27  x  10 5  cm/sec  to  6.29  x  104  cm/sec)  with  a  geometric  mean  value  of  0.22  ft/d 
(7.84  x  105  cm/sec).  Although  hydraulic  conductivity  values  vary  throughout  the  study 
area,  overburden  geometric  mean  hydraulic  conductivity  values  are  only  slightly  higher 
than  bedrock  geometric  mean  hydraulic  conductivity.  Vertical  hydraulic  conductivity  was 
not  measured  in  the  till  overburden;  however,  because  lodgement  till  is  deposited  under 
conditions  of  very  high  pressure  induced  by  the  overlying  glacier  ice,  vertical  hydraulic 
conductivity  values  one  to  two  orders  of  magnitude  less  than  horizontal  hydraulic 
conductivity  could  be  expected  in  the  till. 

6.  Effective  porosity  in  the  overburden  is  estimated  at  1  to  10  percent,  based  on  grain-size 
data  from  the  SI.  In  bedrock,  effective  porosity  is  estimated  at  1  to  8  percent,  based  on 
fracture  density  and  estimates  of  fracture  aperture  width  observed  in  rock  cores. 

7.  In  the  overburden,  average  horizontal  linear  or  seepage  velocity  estimates  range  from 
0.21  to  0.64  ft/d.  In  the  bedrock,  estimates  range  from  0.30  to  2.42  ft/d.  The  relatively 
high  average  horizontal  linear  velocity  estimates  are  due  to  both  the  high  horizontal 
gradient  and  the  relatively  low  formation  effective  porosity.  Because  vertical  hydraulic 
conductivity  may  lower  than  horizontal  hydraulic  conductivity  by  one  to  two  orders  of 
magnitude,  corresponding  average  vertical  linear  velocity  would  be  correspondingly  lower, 
since  both  vertical  and  horizontal  hydraulic  gradients  exhibited  similar  values. 
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6.4.2  Nature  and  Extent 


1.  Surface  soils  were  generally  free  of  significant  contamination.  The  only  parameters 
exceeding  site  background  or  NYSDEC  Cleanup  Goals  were  manganese  and  chromium. 
No  surface  soil  samples  contained  pesticide  concentrations  greater  than  their  respective 
NYSDEC  Cleanup  Goals. 

2.  The  lateral  extent  of  residual  pesticide  contamination  within  subsurface  soils  has  been  well 
defined  to  the  north,  south,  and  west  of  the  PPBA.  East  of  the  PPBA,  onsite  screening 
data  indicated  higher  concentrations  of  pesticides  in  subsurface  soils  than  the  other  sides. 
Screening  results  were  similar  to  subsurface  soil  samples  submitted  for  offsite  laboratory 
analysis,  with  the  highest  concentrations  of  4,4’-DDD  and  4,4’ -DDT  found  in  sample 
MW-02-17.  The  bulk  of  residual  subsurface  soil  contamination  appears  to  be  present 
approximately  15  to  25  feet  bgs  in  the  vicinity  of  soil  boring  MW-02. 

3.  Several  inorganic  analytes  were  detected  at  concentrations  greater  than  their  respective 
background  or  NYSDEC  Cleanup  Goals.  The  majority  of  these  detections  were  found  at 
the  overburden/bedrock  interface  in  soil  borings  SB-06  and  MW-02.  No  discernible 
pattern  of  elevated  concentrations  of  inorganic  analytes  was  found  in  subsurface  soils. 

4.  Every  sediment  sample  contained  low  levels  of  pesticides.  Exceedances  of  NYSDEC 
Cleanup  Goals  were  found  only  in  samples  SS-04  and  SS-06,  in  the  vicinity  of  the  ponded 
area.  Inorganic  analytes  exceeding  NYSDEC  Cleanup  Goals  were  found  in  several 
samples,  but  the  highest  levels  were  found  in  SS-05,  located  within  the  ponded  area. 

5.  Groundwater  in  the  vicinity  of  Site  2  is  generally  free  of  significant  VOC  and  SVOC 
contamination.  However,  pesticides  were  detected  in  all  groundwater  samples,  thus 
exceeding  the  State  drinking  water  pesticide  standard  which  requires  the  presence  of  no 
detectable  level.  Therefore,  the  full  extent  of  pesticide  contamination  in  groundwater  has 
not  been  defined.  To  the  east  of  Site  2,  groundwater  pesticide  concentrations  decreased 
by  an  order  of  magnitude  over  a  distance  of  approximately  540  feet,  from  SW-2  to  MW- 
09.  To  the  west,  the  only  well  is  MW-01.  In  addition,  several  inorganic  parameters  were 
detected  at  concentrations  greater  than  drinking  water  standards.  However,  due  to  the 
absence  of  site-specific  background  data  for  inorganics,  it  is  not  possible  to  determine  if 
these  detections  are  actually  elevated  or  if  they  are  representative  of  site  background 
concentrations. 
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SECTION  7.0 


7.0  CONTAMINANT  FATE  AND  TRANSPORT 

Sections  7.1  and  7.2  provide  a  brief  review  of  the  major  contaminant  fate  and  transport 
properties  and  processes  that  influence  the  mobility  of  environmental  contaminants  in  soil  and 
groundwater.  Sections  7.3  and  7.4  apply  these  principles  to  organic  and  inorganic  chemicals, 
respectively,  that  were  identified  in  the  various  media  in  the  Site  2  study  area.  Only  those 
contaminants  above  action  levels  are  discussed.  Section  7.5  discusses  migration  pathways  and 
Section  7.6  provides  a  summary  of  findings. 

7.1  Chemical  Processes  Influencing  Contaminant  Fate  and  Transport 

When  released  into  the  environment,  most  organic  chemicals  undergo  a  variety  of  reactions  or 
processes  that  affect  their  transport  potential  and  final  fate.  These  processes  may  include: 

•  Solution; 

•  Volatilization,  which  is  related  to  a  compound’s  Henry’s  Law  Constant  (H); 

•  Sorption,  which  is  evaluated  by  a  compound’s  organic  carbon  partition  coefficient  (Koc), 
and  the  calculated  soil/water  distribution  coefficient  (Kd); 

•  Oxidation-reduction; 

•  Hydrolysis;  and 

•  Biodegradation. 

These  parameters  can  be  used  to  estimate  a  relative  quantity  of  contaminant  partitioning  into  the 
air,  water,  and  soil.  The  processes  thought  to  be  important  at  this  site  include  solution,  sorption 
and  to  a  lesser  extent,  biodegradation. 

7.1.1  Solution 

Solution  is  the  partitioning  of  a  chemical  between  the  non-aqueous  and  dissolved  phases.  The 
degree  to  which  a  compound  is  soluble  (i.e.,  solubility)  is  a  function  of  various  factors, 
including  salinity,  temperature,  dissolved  organic  carbon,  oxidation  state,  polarity,  and  other 
factors.  Solubility  of  organic  compounds  varies  from  sparingly  soluble  to  infinitely  soluble 
(Fetter,  1993).  Compounds  that  are  considered  to  be  very  water  soluble  generally  have  water 
solubilities  greater  than  1,000  milligrams  per  liter  (mg/L).  Compounds  that  are  considered  to 
have  moderate  water  solubilities  have  solubilities  between  lOO  and  1,000  mg/L.  Low  water 
solubilities  are  generally  less  than  100  mg/L.  Knox  et  al.  (1993)  indicate  that  a  water  solubility 
of  greater  than  30  mg/L  is  the  threshold  above  which  pesticides  have  the  potential  to  leach  to 
groundwater.  Although  thresholds  have  not  been  determined  for  other  organic  compounds, 
water  solubilities  greater  than  30  to  100  mg/L  may  serve  as  a  general  rule  for  identifying  a 
potential  for  leachability  to  subsurface  environments. 

This  discussion  does  not  address  solubility  of  contaminants  in  other  solvents  (such  as  organo- 
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chlorine  pesticides  in  carrier  solvents),  only  potential  fate  and  transport  processes  once  the 
contaminant  is  in  the  environment.  The  latter  issue  is  addressed  in  Section  7.3. 

7.1.2  Sorption 

Sorption  is  defined  as  the  interaction  of  an  organic  or  inorganic  contaminant  with  a  solid  (Fetter, 
1993).  Sorption  processes  can  be  classified  as  adsorption  (adhesion  to  the  solid’s  surface)  and 
absorption  (penetration  into  the  solid). 

Adsorption  is  defined  as  the  interaction  of  a  solute  with  sorption  sites  on  a  solid  surface  and  is 
a  function  of  various  properties  of  the  compounds  of  concern  and  the  nature  of  the  aqueous  and 
solid  media.  Contaminant  properties  that  influence  sorption  include  water  solubility,  polar/ionic 
character,  octanol/water  partition  coefficient,  acid/base  chemistry,  and  oxidation/reduction 
chemistry  (the  last  being  important  for  inorganics). 

Adsorption  mechanisms  are  typically  the  dominant  processes  causing  retention  of  organic 
molecules.  Adsorption  may  be  a  significant  process  in  the  fate  and  transport  of  contaminants, 
because  it  can  retard  the  transport  of  an  adsorbed  species  and  also  can  act  as  a  residual  source 
of  contamination,  thereby  extending  the  period  of  contamination.  Also,  transformation  reactions, 
such  as  volatilization  and  biodegradation,  are  affected  by  the  degree  of  adsorption. 

The  retardation  factor,  R,  describes  the  inhibition  of  contaminant  transport  because  of  sorption. 
R  is  divided  into  the  average  linear  velocity  estimate  to  provide  an  estimate  of  inhibited  flow  due 
to  R. 

For  organic  compounds,  R  is  calculated  using  the  soil/water  distribution  coefficient  (Kd),  which 
is  a  function  of  the  fraction  of  organic  carbon  (fj  multiplied  by  the  organic  carbon  partition 
coefficient  (K^).  Retardation  factors  are  then  calculated  based  on  Kd,  p  (bulk  density),  and  r^ 
(porosity)  using  the  following  equation: 


R  =  1  +  MQ 

nc 

Site  specific  values  of  Kd,  K^.  and  R  are  presented  in  Section  7.3.  These  values  are  based  on 
the  following  assumptions: 

•  The  p  of  the  glacial  till  soil  overburden  at  this  site  is  estimated  at  2. 1  grams  per  cubic 
centimeter  (g/cc)  (Hatheway,  1980). 

•  The  nc  is  estimated  at  1  to  10  percent  (see  Section  6.0). 

•  The  fraction  of  organic  carbon  (f^)  of  6.9  x  103  (determined  from  TOC  data). 

Soil  samples  were  collected  and  analyzed  for  TOC.  As  shown  in  Table  7-1,  the  TOC  value 
ranged  from  0.19  to  1.17  percent  with  a  geometric  mean  values  of  0.69  percent.  This  TOC 
concentration  corresponds  to  a  fK  of  6.9  x  10 3  (0.69  +  100=0.0069  or  6.9  x  10'3).  According 
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TABLE  7-1 

TOTAL  ORGANIC  CARBON  -  SOIL  &  SEDIMENT  SAMPLES 
STEWART  AIR  NATIONAL  GUARD  BASE  -  SITE  2 
NEWBURGH,  NEW  YORK 


SOIL  SAMPLES 

SAMPLE 

TOTAL  ORGANIC 

DESIGNATION 

CARBON (%) 

SB-01-02 

0.44 

SB-01-18.5 

0.97 

SB-01-32.5 

0.82 

SB-02-02 

0.42 

SB-02-06 

0.63 

SB-02-10 

0.79 

SB-03-1.3 

0.62 

SB-03-06 

0.79 

SB-03-56 

0.52 

SB-03-22 

0.69 

SB-04-02 

0.78 

SB-04-06 

1.17 

SB-04-21 

0.87 

SB-05-02 

0.65 

SB-05-06 

0.58 

SB-05-22 

0.94 

SB-06-02 

0.55 

SB-06-26.5 

0.75 

SB-06-34.5 

0.19 

SB-07-02 

0.78 

SB-07-16 

0.82 

SB-07-33 

1.1 

SB-17-33 

0.64 

MW-01-04 

0.94 

MW-01-18 

0.86 

MW-01-31.6 

0.46 

MW-02-17 

0.65 

MW-02-31 

0.83 

MW-03-22 

0.67 

MW-03-32 

0.75 

Mean  TOC  Value: 

0.72 

Geometric  Mean: 

0.69 

Standard  Deviation: 

0.20 

SEDIMENT  SAMPLES 


SAMNPLE 

DESIGNATION 


SS-01 


SS-02 


SS-03 


SS-04 


SS-05 


SS-06 


SS-07 


SS-15 


SB-02-02 


SB-03-1.3 


SB-04-02 


SB-05-02 


SB-06-02 


SB-07-02 


MW-01-04 


TOTAL  ORGANIC 
CARBON  (%) 


0.76 


1.07 


0.15 


1.36 


0.77 


1.72 


2.26 


1.21 


0.42 


0.62 


0.78 


0.65 


0.55 


0.78 


0.94 


Mean  TOC  Value: 


Geometric  Mean: 


Standard  Deviation: 
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to  Nichols  and  Sulhotra  (1992),  when  is  less  than  0.1  percent  (1  x  10 3),  Kd  is  often  more 
related  to  the  cation  exchange  capacity  of  the  formation,  also  referred  to  as  inorganic  sorption. 
This  factor  increases  with  fines  content  of  the  soil. 

Given  that  soils  in  this  study  area  have  both  a  high  foc  and  a  high  fines  content  (SI  grain  size  data 
indicates  fines  content  ranging  from  27  to  55  percent  in  many  soil  samples),  retardation  through 
both  organic  or  inorganic  sorption  processes  is  likely  to  be  a  major  factor  in  limiting  contaminant 
transport  of  organic  compounds  through  the  soils  in  this  study  area. 

Sorption  appears  to  be  the  dominant  chemical  process  affecting  transport  for  all  inorganics. 
Mechanisms  involved  in  sorption  of  metals  includes  cation-exchange,  specific  adsorption,  organic 
complexation,  and  co-precipitation.  It  is  frequently  difficult  to  be  precise  about  which 
mechanisms  are  occurring  in  the  subsurface  environment,  because  such  factors  as  temperature, 
pH  and  Eh  can  vary  substantially  from  equilibria  calculations  available  in  most  reference  works. 
While  all  of  the  metals  are  specifically  adsorbed,  the  metals  with  the  greatest  tendency  for 
specific  adsorption  are  lead  and  copper.  All  metals  are  also  involved  in  co-precipitation  onto 
iron  oxides,  manganese  oxides,  and  clays.  Lead,  copper,  and  zinc  strongly  chelate  to  organics 
in  soils  (Alloway,  1990). 

7.1.3  Volatilization 

Volatilization  may  be  a  major  transport  pathway  by  which  organic  compounds  are  lost  from  soil 
or  water  after  exposure  to  the  atmosphere.  It  is  a  physical  process  that  depends  on  the 
thermodynamic  properties  of  a  chemical  and  the  effects  of  environmental  factors.  Volatilization 
is  also  an  important  process  in  shallow  vadose  zone  (unsaturated)  soils.  The  concentration  of 
the  volatile  compounds  in  the  soil  gas  is  a  function  of  the  groundwater  concentration  and  the 
extent  of  vapor/solid  partitioning.  The  effect  of  volatilization  generally  decreases  with  depth. 

The  volatility  of  organic  compounds  may  generally  be  classified  on  the  basis  of  Henry’s  Law 
constants  (Knox  et.  al.,  1993).  The  larger  the  value  of  the  constant,  the  more  volatile  the 
species.  Compounds  that  will  be  found  primarily  in  the  vapor  phase  include  compounds  with 
Henry’s  constants  greater  than  5  x  10'3  atmospheres-cubic  meter  per  mole  (atm-m3/mol). 
Compounds  that  have  a  tendency  to  be  found  primarily  in  the  liquid  phase  have  Henry’s  Law 
constants  less  than  5  x  10 5  atm-m3/mol  (Olsen  and  Davis  1990a). 

7.1.4  Oxidation-Reduction 

Oxidation  involves  the  transfer  of  electrons  between  two  molecules,  with  the  oxidized  component 
losing  electrons  and  the  reduced  component  gaining  electrons.  In  general,  substituted  aromatic 
compounds  such  as  ethylbenzene  and  phenol  can  be  oxidized.  Aromatic  compounds  have 
oxidation  rates  an  order  of  magnitude  greater  than  for  chlorinated  VOCs.  Abiotic  oxidation  of 
organic  compounds  in  groundwater  is  extremely  limited  (Olsen  and  Davis,  1990).  Reduction 
reactions  transfer  electrons  to  a  compound.  For  chlorinated  compounds,  the  result  is  a  less 
chlorinated  compound  (such  as  vinyl  chloride  from  1,1-dichloroethene). 
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7.1.5  Hydrolysis 


Hydrolysis  is  the  reaction  of  a  compound  with  water  resulting  in  a  new  chemical  species. 
Products  of  hydrolysis  may  detoxify,  transtoxify,  or  maintain  the  toxicity  of  the  contaminants. 
Rates  of  hydrolysis  reactions  are  commonly  described  by  half-lives  and  are  strongly  dependent 
on  pH.  Hydrolysis  reactions  in  groundwater  are  typically  too  slow  to  be  significant  degradation 
processes. 

7.1.6  Biodegradation 

Biodegradation  is  a  specific  type  of  biotransformation  in  which  a  compound  is  biologically 
altered  into  simpler  compounds  by  microorganisms  in  the  soil  and  water  environment. 
Microorganisms  are  capable  of  catalyzing  the  degradation  of  some  of  the  organic  to  products  less 
toxic  than  the  pollutant  (termed  "detoxification"  reactions)  or  more  toxic  (termed  "activation" 
reactions).  The  most  complete  biodegradation  reaction  is  termed  "mineralization,"  whereby 
organic  compounds  are  degraded  to  carbon  dioxide  and  inorganic  products  such  as  nitrate  and 
phosphate  (EPA  1985).  According  to  Knox  et  al.  (1993),  dissolved  oxygen  may  limit 
biodegradation  in  aqueous  environments  when  dissolved  oxygen  is  less  than  1  mg/L.  At  a 
dissolved  oxygen  concentration  of  0.5  to  1  mg/L,  nitrate  may  begin  to  replace  oxygen  as  an 
oxidant. 

Knox  et  al.  (1993)  also  states  that  other  environmental  factors  affecting  the  rate  of 
biodegradation  include  pH  (optimum  range  is  6.5  to  7.5),  temperature  (bioactivity  increases  with 
increasing  temperature),  salinity  (500  to  35,000  mg/L  salt  is  acceptable),  moisture  content, 
nutrient  availability,  and  the  presence  of  inhibitory  or  toxic  compounds  (heavy  metals,  certain 
acids  and  bases,  high  concentrations  of  certain  organic  contaminants).  The  characteristics  of 
contaminants  also  influence  their  biodegradability.  These  characteristics  include  their  sorption 
capacity  and  solubility  (only  dissolved  contaminants  are  assumed  to  be  biodegradable),  size 
(polymers  with  large  structures  are  not  easily  metabolized),  type  of  halogen  substituent 
(brominated  compounds  are  more  easily  degraded  than  chlorinated  compounds),  and  position  of 
halogen  substituent. 

At  this  site,  anaerobic  conditions  are  expected  to  predominate. 

7.2  Physical  Processes  Influencing  Contaminant  Fate  and  Transport 

The  transport  of  contaminants  in  the  subsurface  is  affected  by  a  variety  of  physical 
characteristics  that  include: 

•  Advection 

•  Hydrodynamic  dispersion 

•  Particle  migration 

•  Specific  Density  and  Viscosity 
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The  processes  thought  to  be  important  at  this  site  include  advective  transport  and  possibly, 
particle  migration. 

7.2.1  Advection  and  Dispersion 

Advection  is  the  bulk  transport  of  solute  at  the  same  rate  as  the  average  linear  or  seepage 
velocity  of  the  groundwater,  discussed  in  Section  6.0  and  provided  in  Table  6-6.  Estimates  of 
horizontal  average  linear  velocity  in  the  overburden  range  from  0.2  to  0.6  ft/d  and  0.3  to  2.4 
ft/d  in  the  bedrock  in  this  study  area. 

Hydrodynamic  dispersion  is  defined  as  the  motion  of  solutes  relative  to  the  advective  transport. 
It  is  a  scale  dependent  variation  in  transport  not  predicted  from  Darcian  flow  theory  that  has  two 
components,  mechanical  dispersion  and  molecular  diffusion  that  are  quantified  by  the  dispersion 
coefficient.  Mechanical  dispersion  is  dependent  on  vertical  and  horizontal  permeability 
variations,  which  increase  with  the  degree  of  heterogeneity  and  anisotropy  and  is  dependent  on 
whether  flow  is  principally  through  porous  media  or  nonporous  media  such  as  fractured  bedrock. 
Molecular  diffusion  is  the  process  of  solute  movement  from  an  area  of  greater  concentration  to 
an  area  of  lower  concentration.  It  can  take  place  with  or  without  associated  advective  transport 
(Fetter,  1993). 

The  dispersion  coefficient  can  be  affected  by  flow  velocity  and  pore  configuration.  Precise 
quantification  of  dispersion  coefficients  requires  site-specific  experimental  determinations.  In 
hydrogeologic  modeling,  the  coefficient  of  dispersion  (D)  is  generally  shown  as: 


D  = 

aV  +  Dd 

where: 

D  = 

Dispersion  coefficient 

a  = 

Coefficient  of  mechanical  dispersion 

a  = 

Longitudinal  dispersivity  (characteristic  of  the  porous  medium) 

V  = 

Average  linear  velocity 

Dd  = 

Coefficient  of  molecular  diffusion 

The  dispersion  equation  implies  that  the  coefficient  of  mechanical  dispersion  is  typically  much 
larger  than  the  coefficient  of  molecular  diffusion.  This  condition  is  generally  accurate  except 
where  very  low  flow  velocities  are  present  (Nichols  and  Sulhotra,  1992). 

Although  contamination  was  detected  in  an  upgradient  and  downgradient  bedrock  well  and 
downgradient  overburden  wells,  there  were  insufficient  data  to  determine  whether  these 
detections  constituted  a  definable  groundwater  “plume.  ”  Therefore,  no  estimates  of  longitudinal 
or  lateral  hydrodynamic  dispersion  were  performed  for  this  study. 

7.2.2  Particle  Transport 

Particle  transport  may  be  an  important  method  for  contaminants  adsorbed  to  soil  to  be 
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transported  through  the  overburden  to  the  underlying  fractured  bedrock  aquifer  at  this  site. 
Particle  transport  is  the  movement  of  small,  solid-phase  particles  (such  as  inorganic  or  organic 
colloids),  macromolecules,  or  emulsions  to  which  contaminants  have  adhered  by  sorption,  ion 
exchange,  or  other  means.  Hydrophobic  organic  contaminants  with  high  molecular  weights 
(PAHs,  PCBs,  and  DDT)  and  heavy  metals  have  a  high  affinity  for  mobile  subsurface  particles, 
and  this  attraction  alters  their  mobility  (Huling,  1989).  Small  particles,  especially  mobile 
organic  carbon  phase  particles  such  as  biocolloids  (bacteria  and  spores),  macromolecules  (humic 
substances,  proteins  and  polymers),  and  nonaqueous-phase  liquids  (oil  droplets  and  detergents) 
are  transported  in  the  aqueous  phase  and  may  act  as  mobile  sorbents  (Huling,  1989). 

The  transport  of  mobile  organic  carbon  is  influenced  by  diffusion  into  the  rock  or  soil  matrix, 
size  exclusion  due  to  narrowing  of  fractures  or  intergranular  apertures,  removal  by  filtration 
processes,  or  sorption.  For  hydrophobic  organic  contaminants  that  are  strongly  sorbed,  the 
presence  of  mobile  organic  carbon  can  increase  contaminant  mobility  significantly,  but  only  at 
concentrations  of  100  mg/L  or  greater.  Such  concentrations  are  usually  found  only  in  the 
vicinity  of  spill  or  disposal  sites  (Huling,  1989),  which  may  have  been  the  case  originally  at  this 
site.  However,  such  concentrations  were  only  observed  during  the  original  Step  1  investigation 
(Dames  and  Moore,  1986)  and  not  in  any  samples  obtained  after  the  1988  removal  action. 

7.2.3  Specific  Density  and  Viscosity 

In  the  case  of  pure  phase  organic  compounds,  density  and  viscosity  are  important  transport 
parameters.  Compounds  with  specific  densities  less  than  1.00  will  float  on  water  (light  non- 
aqueous  phase  liquids  [LNAPLs]),  whereas  those  with  a  specific  density  greater  than  1.00  will 
sink  (dense  non-aqueous  phase  liquids]).  The  greater  the  viscosity  of  a  compound,  the  lower 
the  mobility  of  that  compound  through  any  kind  of  porous  media  (Knox  et.  al.,  1993).  This 
aspect  of  contamination  transport  is  not  currently  important  at  this  site,  because  there  is  no 
evidence  of  pure  phase  product  in  any  media  sampled.  Pure  phase  transport  may  have  been 
important  at  the  time  contaminant  discharges  occurred,  because  pesticides  were  stored  as  liquids 
in  drums  which  were  punctured  and  allowed  to  leak  to  the  soil  in  the  PPBA.  This  issue  is 
addressed  in  Section  7.5. 

7.3  Fate  and  Transport  Properties  of  Organic  Compounds 

The  fate  and  transport  parameters  of  organic  compounds  that  exceeded  regulatory  criteria  in 
various  media  during  the  RI  are  summarized  on  Table  7-2.  The  range  of  concentrations  at 
which  these  compounds  and  inorganics  were  detected  for  each  media,  are  provided  in  Table  7-3. 
Table  7-4  summarizes  the  calculated  Kd  and  R  factors  for  all  organic  compounds  of  concern. 

7.3.1  Volatile  Organic  Compounds 

VOCs  exceeding  regulatory  limits  in  groundwater  samples  were  ethylbenzene  (in  well  bedrock 
well  SW-02)  and  vinyl  chloride  (in  well  downgradient  overburden  well  MW- 109).  Potential  fate 
and  transport  processes  for  VOCs  in  groundwater  include  subsurface  transport  by  advection  and 
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TABLE  7-2 

FATE  AND  TRANSPORT  PARAMETERS  OF 
DETECTED  ORGANIC  COMPOUNDS 
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atm-m3/moI  -  atmospheres-meter  cubed  per  mole  Boca  Raton.  Lewis  Pubs. 

mg/L  -  milligrams  per  liter 
mm  Hg  -  millimeters  of  mercury 
NDA  -  No  Data  Available 
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dispersion,  biodegradation,  retardation  by  sorption,  and  volatilization  into  the  overlying  air 
spaces. 

Ethylbenzene  is  an  aromatic  hydrocarbon.  Aromatics  are  important  constituents  of  fuels, 
cleaning  agents,  solvents  and  pesticides.  It  was  detected  at  trace  levels  in  subsurface  soils  at  Site 
2  along  with  other  petroleum-related  compounds.  The  estimates  of  retardation  for  this 
compound  range  from  24  to  231,  which  suggest  substantial  inhibition  to  migration  in  the 
dissolved  phase  (migration  rate  of  ranging  from  0.0009  to  0.11  ft/d),  which  is  supported  by  the 
fact  that  this  compound  was  only  detected  in  source  area  well  SW-02.  Ethylbenzene  is  also 
relatively  volatile  (Table  7-2)  and  would  be  expected  to  easily  volatilize  to  the  atmosphere  from 
groundwater  that  discharges  to  surface  water. 

Vinyl  chloride  is  a  relatively  soluble  biodegradation  breakdown  product  of  chlorinated  solvents 
such  as  tetrachloroethene,  trichloroethene,  1,1-dichloroethene,  or  cis/trans-l,2-dichloroethene 
(Vogel,  Criddle  and  McCarthy,  1987).  As  shown  on  Table  7-4,  it  is  minimally  sorbed  to  aquifer 
solids,  having  very  low  calculated  R  factors.  According  Vogel,  Criddle  and  McCarthy  (1987), 
vinyl  chloride  would  potentially  biodegrade  to  chloroethane  or  ethylene  and  carbon  dioxide. 
Vinyl  chloride  is  also  highly  volatile  (Table  7-2)  and  would  be  expected  to  easily  volatilize  to 
the  atmosphere  from  groundwater  that  discharges  to  surface  water.  However,  neither  vinyl 
chloride  or  any  of  its  potential  parent  compounds  were  detected  at  Site  2  during  this  investigation 
or  the  previous  SI.  It  was  only  observed  at  MW-109,  an  overburden  well  downgradient  of  the 
landfill,  suggesting  that  vinyl  chloride  is  not  associated  with  the  Site  2. 

7.3.2  Semi-volatile  Organic  Compounds 

Three  semi-volatile  organic  compounds  were  detected  at  levels  exceeding  regulatory  limits:  2,4- 
dichlorophenol  (subsurface  soil  sample  MW-02  and  groundwater  sample  SW-02),  BEHP 
(groundwater  sample  MW-01)  and  phenol  (groundwater  sample  SW-02). 

Phenol  compounds  are  used  in  oil  and  gasoline  additives,  plasticizers,  pesticides,  explosives  and 
preservatives.  Table  7-2  indicates  that  they  are  highly  soluble  and  moderately  to  highly  mobile 
(relatively  low  octanol- water  partition  coefficient  [Kow]  and  Koc),  but  are  not  likely  to  volatilize. 
Calculated  retardation  factors  for  2,4-dichlorophenol  are  sufficient  to  significantly  impede 
dissolved  migration  in  this  study  area.  Phenol  is  an  order  of  magnitude  less  sorbable  than  2,4- 
dichlorophenol,  but  would  still  be  subject  to  a  retardation  factor  ranging  from  40  to  5. 
Detections  of  both  these  compounds  were  limited  to  source  area  well  SW-02. 

BEHP  is  often  used  in  plasticizers  and  is  a  common  laboratory  contaminant.  It  has  a  relatively 
low  solubility  (Table  7-2)  and  a  very  strong  tendency  to  adsorb,  given  its  high  calculated 
retardation  (Table  7-4).  The  fact  that  it  is  only  found  in  the  source  area  supports  the 
interpretation  that  it  is  not  expected  to  migrate  significantly  through  the  soil  or  groundwater. 
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7.3.3  Pesticides 


Chlorinated  pesticides  found  above  regulatory  levels  in  this  study  area  include  dieldrin  and  4,4'- 
DDT,  as  well  as  4,4’-DDT’s  breakdown  products  4,4'-DDD,  and  4,4'-DDE.  Dieldrin  was  only 
found  in  sediment  samples  whereas  4,4’-DDT  and  its  breakdown  products  were  found  in 
subsurface  soil,  sediment  and  groundwater  at  generally  low  to  very  low  concentrations.  Fate 
and  transport  parameters  evaluated  include  volatilization,  adsorption  (and  retardation),  solubility, 
biodegradation  and  hydrolysis. 

Henry’s  Law'  Constants  for  these  pesticides  indicate  that  they  will  not  volatilize  under  normal 
conditions  (Table  7-2).  The  high  adsorption  coefficients  (log  between  4.08  and  5.39)  and 
the  low  water  solubilities  (0.2  to  0.005  mg/L)  of  these  compounds  make  them  likely  to  be 
retained  to  the  subsurface  soils  and  sediments.  In  addition,  the  calculated  R  factors  (ranging 
from  1,743  to  355,688)  shown  in  Table  7-4,  indicate  that  these  compounds  are  essentially 
immobile.  Another  factor  inhibiting  pesticide  migration  is  the  presence  of  silts  and  clay  in  the 
subsurface  soil  in  the  study  area  that  encourage  strong  adsorption  of  pesticides. 

Although  the  DDT  family  of  compounds  was  detected  in  all  8  wells  sampled  for  the  RI,  the 
concentrations  of  pesticides  detected  in  groundwater  were  low,  with  maximum  concentrations 
below  or  near  reference  solubility  limits  for  these  substances  (Table  7-2).  For  example,  the 
maximum  detection  of  4,4’-DDT  was  8.4J  /xg/L  and  its  solubility  limit  is  5  /ig/L.  These 
compounds  were  detected  at  the  highest  levels  at  Site  2  in  well  SW-02.  These  data  are  generally 
consistent  with  known  and  calculated  fate  and  transport  parameters  for  these  compounds. 

The  detected  pesticides  are  generally  persistent  in  the  environment.  According  to  Fetter  (1993), 
4,4’-DDT  does  biodegrade,  but  its  degradation  products,  4,4’-DDD  (formed  under  anaerobic 
conditions)  and  4,4’-DDE  (formed  under  aerobic  conditions),  are  at  least  as  toxic  as  4,4’-DDT. 
Further  degradation  is  not  likely  unless  the  halogen  bonds  in  the  molecules  are  broken.  In 
addition,  4,4'-DDT,  4,4'-DDE  and  4,4'-DDD  will  not  hydrolyze  under  normal  environmental 
conditions. 

7.4  Fate  and  Transport  Properties  of  Inorganics 

Table  7-3  lists  the  inorganics  found  above  regulatory  limits  in  each  media  sampled  for  the  RI. 
Factors  that  affect  transport  of  inorganics,  such  as  Eh,  and  pH  are  summarized  in  Table  7-5, 
which  presents  field  parameters  recorded  during  the  first  groundwater  sampling  round  for  both 
the  RI  and  the  LFCSI,  with  the  exception  of  dissolved  oxygen.  Field  instrumentation  used  to 
measure  dissolved  oxygen  during  both  investigations  overestimated  dissolved  oxygen  levels. 

Although  levels  have  not  been  remeasured  in  all  wells  as  of  the  date  this  report  was  prepared, 
preliminary'  data  indicate  that  dissolved  oxygen  is  in  the  2  to  3  mg/L  range,  suggesting  that  both 
the  overburden  and  bedrock  groundwater  flow  systems  are  anaerobic  environments.  The 
overburden  is  slightly  basic  and  the  bedrock  is  slightly  acidic.  The  redox  potential  of  both 
systems  is  similar,  in  the  140  to  160  millivolt  range. 
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As  shown  in  Table  7-3,  the  inorganic  constituents  detected  in  both  dissolved  and  total  metals 
groundwater  samples  had  similar  concentrations  (same  order  of  magnitude),  with  the  exception 
of  iron  in  both  rounds  and  chromium  and  cadmium  in  the  second  round.  The  data  suggest  that 
chromium,  cadmium,  and  iron  are  primarily  found  sorbed  to  particles  in  the  aquifer,  whereas 
antimony,  manganese,  sodium  and  zinc  are  most  likely  in  the  dissolved  phase.  Most  inorganics 
detected  in  subsurface  soils  (including  chromium,  copper,  lead,  magnesium,  nickel,  potassium 
and  silver)  are  likely  to  remain  in  the  sorbed  phase  unless  pH  or  redox  conditions  change  in  the 
subsurface  and  aquifer. 

7.5  Transport  Pathways 

This  section  discusses  potential  contamination  transport  pathways  and  possible  receptors  in  the 
study  area. 

7.5.1  Model  of  Contaminant  Discharge 

DDT  is  the  primary  contaminant  of  concern  at  Site  2.  It  was  reportedly  discharged  to  the 
ground  in  liquid  form.  According  to  Smith  (1996),  liquid  preparations  of  DDT  were  commonly 
available  in  either  a  25  percent  emulsifiable  liquid  in  water  (that  is,  a  suspension)  or  up  to  a  50 
percent  concentration  dissolved  in  kerosene,  fuel  oil,  vegetable  oil  (soy  bean,  sesame  seed,  tung, 
cotton  seed),  xylene,  acetone  or  cyclohexane.  Smith  (1996)  indicated  that  the  solvents  of  choice 
were  usually  acetone,  kerosene  or  fuel  oil,  because  they  were  inexpensive  and  had  a  long  shelf 
life. 

If  DDT  was  discharged  as  an  aqueous  emulsion,  the  liquid  would  have  either  quickly  evaporated 
or  been  absorbed  into  the  soil,  leaving  behind  the  solid  form  of  DDT  in  the  soils.  If  DDT  were 
dissolved  in  acetone,  the  acetone  would  likely  quickly  evaporate  (its  Henry’s  Law  Constant  is 
3.97  x  10'5  atm-m3/mol),  preferentially  leaving  behind  the  DDT.  If  DDT  were  dissolved  in  fuel 
oil  or  kerosene,  the  solution  would  most  likely  have  migrated  to  the  water  table  as  a  free 
product,  where  the  carrier  solvent  would  have  been  subject  to  relatively  rapid  biodegradation  and 
dissolution  typical  of  petroleum  products,  leaving  behind  a  heavy  residue  to  which  the 
chlorinated  DDT  would  readily  adsorb.  In  addition,  DDT  would  readily  adsorb  to  the  fine¬ 
grained  soil  particles. 

Regardless  of  the  form  of  the  original  product,  the  DDT  and  its  liquid  carrier  would  not  have 
migrated  any  substantial  distance  from  the  pesticide  pit  in  its  pure  form,  due  to  the  density  and 
fine-grained  nature  of  the  lodgement  till  soils.  Because  there  is  no  evidence  of  any  residual 
LNAPL  in  the  overburden  or  the  bedrock  in  the  vicinity  of  the  PPBA,  it  is  likely  that  any  carrier 
solvent  has  volatilized,  biodegraded  or  dissolved  to  nearly  undetectable  levels.  The  presence  in 
some  samples  groundwater  from  nearby  well  SW-02  of  trace  levels  of  the  VOC  ethylbenzene 
and  phenolic  SVOCs  that  are  associated  with  petroleum  products  such  as  kerosene  or  fuel  oil 
supports  this  concept. 
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7.5.2  Model  of  Contamination  Surface  Migration  Pathway 

Contamination  present  in  surface  soils  (mainly  low  levels  of  pesticides  and  metals)  is  expected 
to  remain  strongly  sorbed  to  organic  matter  and  fine-grained  material.  The  primary  mode  of 
transport  will  be  via  rainfall  generated  runoff  that  will  carry  particulate  matter  downslope  to  the 
wetlands  and  Murphy’s  Gulch,  where  particulate  matter  will  settle  into  sediment.  Contaminated 
sediments  may  be  resuspended  and  carried  further  downstream  during  high  flow  events,  such 
as  spring  snowmelt  or  major  storms.  A  secondary  surface  migration  pathway  would  be  leaching 
of  contaminants  from  surface  soils  during  rainwater  infiltration  into  the  weathered  till.  These 
migration  pathways  are  illustrated  in  Figure  7-1,  a  schematic  model  of  contamination  transport. 

7.5.3  Model  of  Contamination  Subsurface  Migration  Pathway 

Contamination  present  in  subsurface  soils  (mainly  low  levels  SVOCs  and  moderate  levels  of 
pesticides  and  metals)  are  also  expected  to  remain  strongly  sorbed  to  organic  matter  and  fine¬ 
grained  material  in  the  glacial  till  soil.  Leaching  of  metals  is  expected  to  occur  as  acidic  rains 
leach  through  the  soils. 

Two  subsurface  pathways  are  postulated  for  sorbed  contamination,  both  of  which  are  shown  on 
Figure  7-1: 

1.  For  the  residual  contamination  that  spread  laterally  from  the  PPBA  either  in  weathered 
till  or  lodgement  till,  dissolved  phase  contamination  or  contamination  sorbed  to 
particulate  matter  would  migrate  via  infiltrating  stormwater  runoff,  which  would  carry 
contamination  through  secondary  desiccation  cracks,  fissures,  and  fractures  in  the  till  to 
the  deeper  overburden  and  underlying  bedrock  aquifer. 

2.  Residual  contamination  directly  beneath  the  PPBA  may  have  leached  to  groundwater.  As 
infiltrated  runoff  that  accumulated  in  the  PPBA  built  up  over  time,  the  water  in  the  pit 
rose  to  a  level  where  it  would  have  eventually  overcome  capillary  forces  and  migrated 
downward  through  the  base  of  the  pit,  carrying  either  sorbed  or  dissolved  phase 
contamination  through  secondary  desiccation  cracks,  fissures,  and  fractures  in  the  till  to 
the  deeper  overburden  and  underlying  bedrock  aquifer.  Vertical  seepage  velocity  through 
this  latter  pathway  would  be  approximately  0.012  ft/d  or  approximately  4.5  feet  per  year, 
allowing  particulate  or  dissolved  contamination  to  migrate  by  advective  transport  to  the 
water  table  within  two  to  four  years,  depending  on  the  seasonal  depth  to  groundwater1. 


'Assuming  the  following: 

•  A  vertical  hydraulic  conductivity  of  3.5  x  10 1  ft/d  (two  orders  of  magnitude  less  than  the  average 
overburden  horizontal  hydraulic  conductivity  calculated  from  slug  test  data). 

•  Estimated  overburden  effective  porosity  of  10  percent  (highest  estimated  effective  porosity). 

•  A  vertical  hydraulic  gradient  of  0.35  (comparing  head  data  in  MW-3  to  SW-2,  see  Table  6-4). 


S-C-.V*-  A  VO  Bitf  Stir  2 


Drafi-Ftna!  RJ  (SrTF.2-RI  OFF) 


7-16 


March  31.  1997 


PESTICIDE 
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In  either  case,  dissolved  phase  contamination  and  contamination  sorbed  to  particulate  matter 
would  flow  downgradient  with  groundwater  flow,  towards  Murphy’s  Gulch,  where  vertical 
gradients  become  upward.  Groundwater  would  discharge  to  the  weathered  till  overburden  and 
eventually,  to  the  wetlands  and  the  stream  in  Murphy’s  Gulch. 

7.6  Summary 

1.  For  organic  compounds,  adsorption  to  organic  material  and  fines  in  the  overburden 
appear  to  play  a  major  role  in  the  inhibition  of  substantial  contaminant  migration  from 
the  source  area.  The  primary  organic  contaminants  of  interest ,  the  pesticides  4,4’-DDT, 
4,4’-DDE  and  4,4’-DDD,  have  very  low  solubilities,  very  high  sorption  potential  and 
high  retardation  factors.  They  are  migrating  through  the  bedrock  aquifer  with  no 
substantial  biodegradation  or  volatilization  at  concentrations  at  or  below  their  solubility 
limits.  Detected  VOCs  and  SVOCs  are  also  strongly  inhibited  by  adsorption  processes 
and  are  not  expected  to  migrate  any  substantial  distance  from  the  source  area.  Although 
vinyl  chloride,  a  biodegradation  breakdown  product  of  chlorinated  solvents,  was  detected, 
it  was  found  only  downgradient  of  the  landfill.  None  of  its  parent  compounds  were 
detected  in  the  source  area,  thus  vinyl  chloride  is  not  thought  to  be  associated  with  the 
Site  2. 

2.  Metals  are  primarily  affected  by  adsorption  processes.  With  the  exception  of  iron,  the 
metals  detected  in  groundwater  are  those  that  would  be  expected  to  be  found  in  solution 
under  the  known  conditions  of  dissolved  oxygen,  pH  and  Eh.  Most  metals  found  in  soils 
and  sediment  are  expected  to  remain  sorbed  unless  substantial  changes  in  aquifer  pH  or 
redox  conditions  occur. 

3.  Flow  path  analysis  indicates  that  whether  contaminants  migrate  via  surface  runoff  or 
through  groundwater,  the  ultimate  transport  destination  appears  to  be  the  wetlands  and 
surface  water  of  Murphy’s  Gulch,  located  topographically  and  hydrologically 
downgradient  of  Site  2. 

4.  DDT,  the  primary  pesticide  contaminant  of  interest,  was  usually  prepared  in  two  liquid 
forms,  an  emulsion  in  water  or  as  a  solute  in  acetone,  kerosene  or  fuel  oil.  Given  this 
information,  the  pesticide  and  its  liquid  carrier  would  not  have  migrated  any  substantial 
distance  from  the  pesticide  pit  in  its  pure  form,  due  to  the  density  and  fine-grained  nature 
of  the  lodgement  till  soils.  Because  there  is  no  evidence  of  any  residual  LNAPL  in  the 
overburden  or  the  bedrock  in  the  vicinity  of  the  Site  2,  it  is  likely  that  any  carrier  solvent 
has  volatilized,  biodegraded  or  dissolved  to  nearly  undetectable  levels.  The  presence  in 
some  samples  groundwater  from  nearby  well  SW-02  of  trace  levels  of  the  VOC 
ethylbenzene  and  phenolic  SVOCs  that  are  associated  with  petroleum  products  such  as 
kerosene  or  fuel  oil  supports  this  idea. 
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SECTION  8.0 


8.0  RISK  ASSESSMENT 

This  section  presents  the  risk  assessment  for  Site  2  at  Stewart  ANG  Base.  The  risk  assessment 
is  divided  into  two  major  parts;  the  Baseline  Risk  Assessment  (BRA),  or  human  health  risk 
evaluation,  and  the  ecological  risk  evaluation.  The  BRA  was  conducted  in  accordance  with 
Volume  I  of  the  EPA  document,  "Risk  Assessment  Guidance  for  Superfund  Manual"  (RAGS), 
while  the  ecological  risk  evaluation  was  conducted  in  accordance  with  Volume  II  of  RAGS, 
along  with  other  more  recent  supplemental  guidance  documents.  A  complete  list  of  the 
references  used  in  performing  the  risk  assessment  is  provided  in  Section  11.0. 

8.1  Human  Health  Risk  Assessment 

8.1.1  Introduction 

The  primary  objective  of  the  human  health  risk  assessment  is  to  quantify  the  risks  posed  by  the 
chemicals  detected  at  Site  2  to  the  various  site  receptors.  The  risk  assessment  is  a  component 
of  the  RI  process,  and  therefore,  the  data  collection  activities  and  data  quality  objectives  (DQOs) 
of  the  RI  were  developed  in  part  for  the  risk  assessment.  All  data  used  in  this  risk  assessment 
were  obtained  during  the  1995  and  1996  RI  field  sampling  programs.  Soil,  sediment  and 
groundwater  samples  were  collected  during  the  1995  field  program,  with  a  second  round  of 
groundwater  samples  collected  in  March  1996.  Data  from  the  previous  SI  were  not  used 
because  the  DQOs  of  the  risk  assessment  were  not  met  by  this  older  data. 

The  DQOs,  as  specified  in  the  project-specific  QA/QC  plan  (Appendix  B  of  the  RI/FS  Work 
Plan)  called  for  all  samples  to  be  analyzed  in  a  NYSDEC-approved  laboratory  in  accordance 
with  New  York  State  CLP  protocols.  Next,  ten  percent  of  these  samples  were  to  be  validated 
according  to  the  EPA  Region  II  CLP  Organics  Data  Review  and  Preliminary  Review,  SOP 
Number  HW-6  (EPA,  1992a)  and  EPA  Region  II  Evaluation  of  Metals  Data  for  the  Contract 
Laboratory  Program,  SOP  Number  HW-2  (EPA,  1992b).  The  goals  for  accuracy,  precision,  and 
completeness  spelled  out  in  the  project-specific  QA/QC  plan  were  also  part  of  the  DQOs. 

An  important  facet  of  the  risk  assessment  is  developing  a  clear  understanding  of  the  site 
surroundings  with  regards  to  land  use,  population,  ecological  habitats,  and  plans  for 
development,  as  these  issues  are  critical  to  determining  the  receptors  to  be  evaluated  in  the  risk 
assessment.  A  number  of  different  sources  were  used  to  determine  the  demographics  of  the 
current  Base  area,  as  well  as  develop  hypotheses  regarding  future  land  use  on  and  around  the 
Base.  These  sources  include: 

•  Base  Civil  and  Environmental  Personnel 

•  Census  Bureau 
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•  Town  of  Newburgh 

•  Town  of  New  Windsor 

•  Orange  County. 

8. 1.1.1  Risk  Assessment  Process 

The  EPA  BRA  process  is  separated  into  five  distinct  steps:  Data  Evaluation,  Exposure 
Assessment,  Toxicity  Assessment,  Risk  Characterization,  and  Uncertainty  Assessment.  Each 
step  is  described  below. 


Data  Evaluation  -  The  data  evaluation  step  describes  the  nature  and  degree  of  contamination 
at  Site  2,  and  also  identifies  the  chemicals  of  potential  concern  (COPCs).  Included  in  the  data 
evaluation  process  is  an  assessment  of  site  background  conditions.  The  end  result  of  the  data 
evaluation  process  is  a  list  by  media  of  the  COPCs  and  their  respective  concentrations  to  be 
considered  in  the  risk  assessment. 

Exposure  Assessment  -  The  exposure  assessment  step  is  used  to  estimate  the  type  and  magnitude 
of  exposures  to  the  COPCs  at  the  site  identified  in  the  data  evaluation  step.  These  COPCs  may 
be  present  on-site,  migrating  off  site,  or  both.  The  exposure  assessment  includes  3  steps: 
characterization  of  the  exposure  setting,  identification  of  the  exposure  pathways,  and 
quantification  of  exposure. 

Toxicity  Assessment  -  The  toxicity  assessment  step  presents  the  toxicity  values  used  to  evaluate 
the  site  exposures  with  respect  to  potential  adverse  health  effects.  The  toxicity  values  were 
obtained  from  multiple  EPA  sources. 

Risk  Characterization  -  The  risk  characterization  step  integrates  the  results  of  the  exposure 
assessment  and  toxicity  assessment  steps  in  order  to  provide  quantitative  and  qualitative 
expressions  of  risk.  Risk  evaluations  are  conducted  for  both  carcinogenic  and  noncarcinogenic 
effects. 

Uncertainty  Assessment  -  Assumptions  and  uncertainties  are  present  in  each  of  the  four  steps 
described  above,  with  varying  impacts  on  the  overall  assessment  of  risk  for  the  site.  These 
uncertainties  are  addressed  in  this  section. 

8. 1.1. 2  Organization  of  Human  Health  Risk  Assessment 

The  human  health  risk  assessment  is  divided  into  six  major  sections.  Section  8.1.1  provides  an 
introduction.  Section  8.1.2  provides  the  data  evaluation  and  includes  discussions  of  exposure 
point  concentrations,  summarizes  the  sampling  and  data  validation  steps,  and  includes  the 
calculation  of  the  exposure  point  concentrations  and  the  selection  of  the  COPCs.  Section  8.1.3 
includes  a  characterization  of  the  exposure  setting,  an  identification  of  the  exposure  pathways, 
and  provides  the  exposure  quantifications.  Section  8. 1 .4  is  the  toxicity  assessment,  and  includes 
discussions  of  health  criteria  for  noncarcinogenic  and  carcinogenic  effects.  Section  8.1.5  is  the 
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risk  characterization,  and  includes  the  calculations  of  the  noncarcinogenic  and  carcinogenic  risks, 
as  well  as  an  estimate  of  the  risks  from  lead  exposure  at  Site  2.  Section  8.1.6  provides  a 
discussion  of  the  uncertainties  inherent  to  the  BRA,  and  describes  the  potential  impact  of  these 
uncertainties  on  the  final  risk  estimates. 

8.1.2  Data  Evaluation 

8. 1.2.1  Introduction 

The  objective  of  this  portion  of  the  risk  assessment  is  to  determine  the  COPCs  at  the  site  and 
their  respective  exposure  point  concentrations  to  be  used  in  the  quantitative  risk  assessment. 
Exposure  point  concentrations  were  determined  for  each  exposure  pathway  and  later  used  to 
calculate  the  risk  associated  with  that  exposure  pathway.  This  section  includes  a  discussion  of 
the  sampling  programs  used  to  provide  the  data  for  the  risk  assessment,  evaluation  of  the  data 
with  regards  to  data  validation  and  suitability  for  risk  assessment,  an  analysis  of  background 
conditions,  the  derivation  of  the  exposure  point  concentrations,  a  discussion  of  data  validation 
results,  and  selection  of  COPCs  for  the  risk  assessment. 

8.1.2.2  Summary  of  Sampling  Program 

All  RI  site  data  were  evaluated  to  determine  representative  concentrations  of  each  COPC.  This 
evaluation  includes  tasks  such  as  addressing  non-detected  analytes,  evaluation  of  background 
conditions,  and  performing  statistical  analyses  of  the  data  sets. 

The  media  sampled  for  this  RI  were  soil,  groundwater,  and  sediment.  Table  8-1  provides  a 
summary  of  the  samples  collected  during  the  RI  field  program  which  were  used  in  the  risk 
assessment. 

Soils  -  Three  different  soils  data  sets  were  developed.  Sediment  data  were  grouped  with  the 
soils  data  for  the  risk  assessment.  The  sediment  samples  collected  were  from  drainage  areas 
which  are  dry  much  of  the  year  so  that  the  type  of  exposures  to  the  sediment  would  be  the  same 
as  to  the  surface  soils.  The  complete  set  of  soils  data  was  used  to  evaluate  exposures  to  future 
construction  workers,  as  the  nature  of  construction  work  indicates  a  potential  for  exposure  to 
surface  and  subsurface  soils.  Soils  from  all  depths  sampled  were  included.  Duplicate  samples 
were  considered  distinct  data  points,  with  no  averaging  of  duplicate  pairs  conducted.  The 
surface  soil/sediment  data  sets  were  assembled  from  all  soils  collected  at  depths  of  0  to  2  feet 
bgs.  Two  data  sets  were  developed.  One  used  all  the  surface  soil/sediment  data  which  was  used 
for  evaluating  exposures  to  future  site  residents  and  site  workers.  A  subset  of  these  data,  the 
sediment  samples,  was  used  to  evaluate  exposures  to  area  residents,  as  these  data  were  reflective 
of  conditions  outside  the  fenced  Base  area,  and  would  be  accessible  to  area  residents. 

Groundwater  -  The  groundwater  data  were  obtained  from  two  sampling  rounds,  one  conducted 
in  November  1995,  and  the  second  conducted  in  March  1996.  All  samples  were  obtained  from 
monitoring  wells.  The  nearest  private  well  is  located  just  over  2,000  feet  from  Site  2. 
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TABLE  8  -  1  (cont.) 

SITE  2  SAMPLING  PROGRAM  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 


TOC  -  Total  Organic  Carbon  1.  Last  four  digits  of  groundwater  sample  ID  indicates  date  sampled  for 

VOCs  -  Volatile  Organic  Compounds  by  method  NYSDEC  CLP  November  1995  and  March  1996. 

SVOCs  -  Semivolatile  Organic  Compounds  by  method  NYSDEC  CLP 
Pest/PCBs  -  Pesticides/Polychlorinated  Biphenyls  by  method  NYSDEC  CLP 


dmk\C :  \STE  W  ART\RISKD  AT2 .  W  K4 


8-5 


09/25/96 


All  monitoring  wells  were  installed  such  that  the  screened  interval  for  the  well  was  within  the 
weathered  shale  layer,  which  is  the  primary  aquifer  of  concern.  Seasonally,  there  is  water  in 
the  overburden,  but  this  unit  is  not  believed  to  be  a  distinct  aquifer.  Four  of  the  monitoring 
wells  are  located  within  the  fenced  area  of  the  Base  and  four  are  located  outside  the  fenced  area, 
though  still  within  the  Base  boundaries.  For  the  purposes  of  the  risk  assessment,  each  sample 
was  considered  an  individual  sample,  no  averaging  was  conducted.  Duplicate  samples  were  also 
considered  distinct  data  points. 

Both  unfiltered  (total)  and  filtered  (dissolved)  samples  were  collected  for  the  metals  analysis  of 
the  groundwater  samples.  The  unfiltered  data  were  used  in  the  risk  assessment,  as  described  in 
RAGS.  The  difference  in  concentrations  of  the  metals  from  the  total  to  dissolved  results  does 
add  a  measure  of  uncertainty  to  the  risk  assessment.  This  uncertainty  is  discussed  in  Section 
8.1.6. 

8. 1.2. 3  Data  Validation  and  Reduction 

All  data  used  in  this  risk  assessment  underwent  a  formal  data  validation  process  conducted  in 
accordance  with  the  most  current  EPA  functional  guidelines.  The  data  validation  reports  are  in 
Appendix  L.  As  part  of  the  data  validation  process,  the  data  validator  compiled  the  data  in  a 
format  useable  in  the  risk  assessment.  All  data  were  presented  with  one  or  more  of  three 
qualifiers,  "U"  for  non-detect,  "J”  for  estimated,  or  "R"  for  rejected,  while  some  data  remained 
without  qualifiers.  For  analyses  with  reextractions  or  dilutions,  the  data  recommended  for  use 
by  the  validator  was  included,  so  that  only  one  data  point  was  included  for  each  sample.  The 
same  was  true  for  diluted  samples.  Field  duplicates  were  reported  as  separate  samples. 

8. 1.2. 4  Evaluation  of  Background  Concentrations 

The  next  step  in  the  risk  assessment  was  to  evaluate  the  background  concentrations  and  compare 
these  concentrations  to  the  sample  concentrations.  This  evaluation  is  conducted  for  inorganics 
only,  as  all  organic  COPCs  are  assumed  to  be  contributed  from  historical  site  activities.  One 
background  boring  (SB-01)  and  one  background  well  (MW-01)  were  installed,  and  three  soil 
samples  were  collected  from  each.  In  addition,  two  sediment  samples  SS-01  and  SS-03  were 
collected.  For  the  purposes  of  the  risk  assessment,  all  eight  soil  samples  were  grouped  as  the 
background  soil  data  set.  After  calculating  the  groundwater  contours  at  the  site  and  evaluating 
the  groundwater  data,  it  was  determined  that  MW-01  was  probably  located  hydraulically  down- 
or  cross-gradient  from  Site  2,  and  could  not  be  used  for  background  groundwater  data.  A 
complete  discussion  of  this  issue  is  provided  in  Section  6.0. 

The  background  data  were  evaluated  in  the  same  manner  as  the  sample  data.  The  mean  and 
standard  deviation  were  calculated  for  each  metal.  The  coefficient  of  variation  was  calculated, 
and  the  data  evaluated  to  determine  if  it  followed  a  normal  distribution.  All  the  metals  displayed 
normal  distributions,  so  it  was  not  necessary  to  log  transform  any  of  the  data. 

The  background  data  was  then  compared  to  the  sample  data  using  the  Student’s  t-Test.  A  data 
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set  consisting  of  all  site  soils  and  sediments  was  used.  The  method  followed  EPA  guidance  for 
groundwater  (EPA,  1983),  and  involved  calculating  a  t-statistic  from  the  two  data  sets,  and 
comparing  this  value  to  a  tabulated  t-statistic  obtained  for  the  95th  confidence  interval.  The 
following  equation  was  used  to  calculate  the  t-statistic: 


X(m)  X(b) 


•i 


s  2  .  2 
V)  i  ft) 

H(m)  U{b) 


where: 


t* 

X(m) 

X(b) 

S(m) 

t^m) 

S(b) 

%) 


calculated  t-statistic 
mean  of  the  population 
background  mean 

standard  deviation  of  the  population 
number  of  samples  in  the  population 
background  standard  deviation 
number  of  samples  in  the  background. 


The  results  of  the  analysis  are  included  in  Table  8-2.  If  the  calculated  t-statistic  was  less  than 
the  tabulated  t-statistic,  it  meant  that  the  mean  of  the  sample  data  set  was  not  significantly 
greater  than  the  mean  of  the  background  data  set,  and  the  metal  was  eliminated  from 
consideration  in  the  risk  assessment  for  soils.  As  shown  in  Table  8-2,  this  was  the  case  for  all 
of  the  metals  detected  in  soils.  In  fact,  the  negative  value  of  the  calculated  t-statistic  indicates 
the  background  mean  was  often  greater  than  the  sample  mean.  Eliminating  metals  from  the  risk 
evaluation  is  not  unreasonable,  as  Site  2  is  a  former  pesticide  disposal  area,  and  metals  are  not 
a  historical  contaminant  of  concern.  However,  because  it  was  not  possible  to  perform  the 
statistical  comparison,  and  in  order  to  be  conservative,  all  metals  detected  in  groundwater  were 
retained  in  the  Site  2  BRA.  Furthermore,  lead  was  retained  in  soils  because  the  EPA  Biokinetic 
Uptake  Model  looks  at  the  lead  concentrations  from  all  media,  even  if  background  is  not 
exceeded  in  that  media.  This  does  not  mean  that  risks  from  lead  in  soils  were  explicitly 
calculated,  but  rather  that  lead  in  soils  is  a  component  of  overall  lead  risks. 


Even  though  metals  are  looked  at  in  the  BRA,  it  should  be  noted  that  it  is  likely  that  metals 
detected  in  groundwater  are  reflective  of  background  conditions  rather  than  contamination  from 
Site  2  because  no  elevated  metals  concentrations  were  evident  in  soils  at  Site  2. 


8. 1.2.5  Calculation  of  Exposure  Point  Concentrations 

The  analytical  data  were  then  evaluated  statistically  in  order  to  calculate  exposure  point 
concentrations.  The  mean  and  standard  deviation  of  each  chemical  were  calculated.  For  non- 
detect  results,  a  value  of  one-half  of  the  detection  limit  for  that  analysis  was  used  as  the 
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TABLE  8  -  2 

STATISTICAL  COMPARISON  OF  METALS  IN  SITE  2  SOILS  TO  BACKGROUND 
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concentration.  For  example,  if  a  chemical  was  reported  as  "10  U  /xg/kg,"  a  value  of  5  /xg/kg 
was  used  in  calculating  the  exposure  point  concentration.  For  each  chemical,  the  mean  and 
standard  deviation  were  calculated.  Next,  the  coefficient  of  variation  was  calculated  by  dividing 
the  standard  deviation  by  the  mean.  The  purpose  of  calculating  the  coefficient  of  variation  was 
to  determine  if  the  chemical  concentrations  were  normally  distributed.  If  the  coefficient  of 
variation  was  less  than  1.0,  the  distribution  was  assumed  to  be  normal.  If  the  coefficient  of 
variation  was  greater  than  1.0,  the  distribution  was  assumed  to  be  lognormal.  Lognormal 
distributions  of  data  are  common  in  environmental  investigations  because  a  chemical  is 
frequently  found  in  high  concentrations  in  1  or  2  samples,  and  not  detected  in  the  remainder  of 
the  samples. 

For  the  COPCs  with  normal  distributions,  the  95th  percent  upper  confidence  limit  (UCL)  of  the 
mean  was  calculated  using  the  following  formula: 


95  th  UCL  =  x  +  t-^— 
\fn-i 


where: 

95th  UCL  = 

the  95th  percent  UCL  of  the  mean 

x  = 

the  mean  concentration 

s  = 

the  standard  deviation  of  the  sample  results 

t 

the  t-statistic  for  a  one-tailed  t-test  at  the  95th  confidence  interval 

n  = 

the  number  of  samples. 

For  the  COPCs  with  lognormal  distributions,  the  95th  UCL  of  the  mean  was  calculated  using 
the  following  formula  (Gilbert,  1987): 


(x  +  0.5s2  +-^~) 

9 5th  UCL  =  e  ^ 


where: 

x  =  the 

95th  UCL  =  the 

s  =  the 

H  =  the 

n  =  the 


mean  concentration  of  the  log  transformed  data 
95th  percent  UCL  of  the  mean 
standard  deviation  of  the  log  transformed  data 
H-statistic  at  the  95th  confidence  interval 
number  of  samples. 


The  95th  UCL  of  the  mean  for  each  chemical  was  then  compared  to  the  maximum  detected 
concentration,  with  the  lower  of  the  two  values  used  as  the  exposure  point  concentration. 
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8.1. 2. 6  Selection  of  COPCs 


The  final  list  of  COPCs  and  the  exposure  point  concentrations  are  provided  in  Tables  8-3 
through  8-7.  All  detected  contaminants  with  the  exception  of  metals  in  soils  were  retained  in 
the  risk  assessment,  in  order  to  provide  a  conservative  estimate  of  the  site  risks. 

Table  8-3  contains  the  complete  set  of  soil  data.  These  data  are  used  for  evaluating  exposures 
to  both  surface  and  subsurface  soils  as  a  combined  pathway.  Table  8-4  contains  the  surface 
soil/sediment  data,  which  are  used  to  evaluate  exposures  to  surface  soils  only.  Table  8-5 
contains  the  sediment  data  only.  These  data  best  reflect  the  surface  soil  conditions  outside  the 
fenced  Base  boundary,  and  are  used  to  evaluate  surface  soil  exposures  to  area  residents.  Table 
8-6  contains  the  groundwater  data.  Table  8-7  lists  all  COPCs,  and  lists  for  which  media  the 
COPC  was  retained. 

8.1.3  Exposure  Assessment 

The  objective  of  the  exposure  assessment  is  to  estimate  the  exposure  to  site-related 
contamination.  The  exposure  assessment  consists  of  three  steps: 

Characterize  the  exposure  setting  -  This  is  a  qualitative  step  in  which  the  general 
characteristics  of  the  site  and  the  local  populations  are  evaluated.  Much  of  this  information  is 
included  in  Sections  1.0  through  3.0  of  this  RI  report,  and  summarized  below. 

Identify  the  exposure  pathways  -  This  step  identifies  the  ways  the  different  receptors  may  be 
exposed  to  the  contaminants  originating  from  the  source  (pesticide  pit).  Each  exposure  pathway 
includes  an  exposure  point  (i.e.,  area  of  contaminated  soil),  and  an  exposure  route  (i.e. , 
ingestion). 

Quantify  the  exposure  -  This  step  quantifies  the  frequency  and  duration  of  exposure  for  target 
populations. 

8. 1.3.1  Characterization  of  Exposure  Setting 

Site  2,  as  described  in  Section  2.0,  is  part  of  the  Stewart  ANG  Base  located  at  Stewart 
International  Airport.  Site  2  is  a  former  trench,  now  filled  in,  which  was  used  in  the  late  1960’s 
as  a  pesticide  disposal  area.  Complete  discussions  of  the  environmental  setting  of  Site  2, 
including  geology,  hydrology,  hydrogeology,  and  soils  are  in  Section  2.0.  Key  features  of  the 
environmental  setting  pertinent  to  the  BRA  are  described  below. 

In  the  vicinity  of  Site  2,  bedrock  occurs  at  depths  between  45  and  50  feet,  while  downslope  from 
Site  2,  the  shale  occurs  at  depths  between  15  and  25  feet.  A  zone  of  weathered  shale  ranging 
from  2.5  to  22  feet  in  thickness  is  found  at  the  bedrock/overburden  contact.  In  the  vicinity  of 
Site  2,  groundwater  was  encountered  in  the  shale  at  a  depth  of  approximately  35  to  50  feet 
below  grade.  Downslope  from  Site  2,  groundwater  and  the  shale  were  encountered  at  depths 
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TABLE  8  -  3 

SITE  2  SOIL  RISK  ASSESSMENT  DATA  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

NUMBER 

OF 

SAMPLES 

AVERAGE 

CONC. 

STANDARD 

DEVIATION 

COEFF. 

OF 

VARIATION 

NORMAL/ 

LOGNORMAL 

MAXIMUM 

CONC. 

95TH  UPPER 
CONF. 
LIMIT 

EXPOSURE 

POINT 

CONC. 

VOCs  0*g/kg) 

2-Butanone 

33 

6 

1 

0.19 

Normal 

3 

6 

3 

Benzene 

33 

5 

2 

0.34 

Normal 

7 

6 

6 

Carbon  Disulfide 

33 

5 

2 

0.46 

Normal 

3 

5 

3 

Chlorobenzene 

33 

6 

1 

0.19 

Normal 

3 

6 

3 

Chloroform 

33 

6 

1 

0.21 

Normal 

2 

6 

2 

Ethylbenzene 

33 

6 

2 

0.34 

Normal 

17 

6 

6 

Methylene  Chloride 

33 

5 

4 

0.76 

Normal 

25 

7 

7 

Toluene 

33 

5 

2 

0.39 

Normal 

3 

6 

3 

Total  Xylenes 

33 

4 

2 

0.50 

Normal 

5 

5 

5 

SVOCs  fcg/kg) 

2,4-Dichlorophenol 

33 

189 

18 

0.09 

Normal 

280 

195 

195 

2-Methylhaphthalene 

33 

353 

721 

2.04 

Lognormal 

3800 

361 

361 

Bis(2-ethylhexyl)phthalate 

33 

179 

31 

0.17 

Normal 

72 

188 

72 

Benzo(a)anthracene 

33 

185 

7 

0.04 

Normal 

170 

187 

170 

Benzo(a)pyrene 

33 

187 

8 

0.05 

Normal 

220 

189 

189 

Benzo(b)fluoranthene 

33 

190 

22 

0.12 

Normal 

310 

196 

196 

Benzo(k)fluoranthene 

33 

185 

8 

0.04 

Normal 

160 

187 

160 

Benzo(g,h,  i)perylene 

33 

187 

7 

0.04 

Normal 

210 

189 

189 

Carbazole 

33 

183 

17 

0.10 

Normal 

92 

188 

92 

Chrysene 

33 

188 

14 

0.08 

Normal 

260 

192 

192 

Dibenz(a,h)anthracene 

33 

182 

23 

0.13 

Normal 

56 

189 

56 

Di-n-butylphthalate 

33 

177 

34 

0.19 

Normal 

54 

188 

54 

Indeno(  1 , 2 , 3  -cd)py  rene 

33 

186 

6 

0.03 

Normal 

180 

187 

180 

Fluoranthene 

33 

177 

72 

0.40 

Normal 

480 

199 

199 

Naphthalene 

33 

359 

747 

2.08 

Lognormal 

4300 

369 

369 

Phenanthrene 

33 

183 

20 

0.11 

Normal 

210 

189 

189 

Pyrene 

32 

178 

56 

0.31 

Normal 

370 

195 

195 

PEST/PCBs  (/tg/kg) 

8960 

4,4'-DDD 

31 

330 

1598 

4.84 

Lognormal 

315 

315 

4,4' -DDE 

31 

16 

39 

2.49 

Lognormal 

190 

30 

30 

4,4’-DDT 

31 

479 

1828 

3.82 

Lognormal 

9400 

1272 

1272 

alpha-Chlordane 

32 

2 

3 

1.80 

Lognormal 

16 

2 

2 

gamma-Chlordane 

32 

3 

11 

3.79 

Lognormal 

63 

2 

2 

Dieldrin 

30 

9 

22 

2.55 

Lognormal 

86 

12 

12 

ABBREVIATIONS 

/jg/kg  -  micrograms  per  kilogram 
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TABLE  8  -  4 

SITE  2  SURFACE  SOIL/SEDIMENT  RISK  ASSESSMENT  DATA  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


[' — -  -  ■  -  ■■ 

ANALYTE 

NUMBER 

OF 

SAMPLES 

AVERAGE 

CONC. 

STANDARD 

DEVIATION 

COEFF. 

OF 

VARIATION 

NORMAL/ 

LOGNORMAL 

MAXIMUM 

CONC. 

95TH  UPPER’ 
CONF. 
LIMIT 

EXPOSURE 
POINT 
CONC.  i 

,  VOCs  (tiz'kg) 

Mclhvlenc  Chloride 

15 

5 

1 

0.23 

Normal 

1 

6 

1 

Toluene 

15 

5 

1 

0.26 

Normal 

3 

6 

3 

Total  Xylenes 

15 

4 

2 

0.50 

Normal 

5 

5 

5 

SYOCs  O'gTig) 

170 

BenzoOOanthracenc 

15 

186 

9 

0.05 

Normal 

170 

190 

Bcnzo(a)pvrcne 

15 

189 

11 

0.06 

Normal 

220 

195 

195 

i  BenzoTOfluoranthcnc 

15 

195 

33 

0.17 

Normal 

310 

211 

211 

BcnzoMfluoranthcnc 

15 

185 

10 

0.06 

Normal 

160 

190 

160 

Benzole, h.i)pcrvlcne 

15 

189 

10 

0.05 

Normal 

210 

193 

193 

Carbazolc 

15 

181 

26 

0.14 

Normal 

92 

193 

92 

Chrysene 

15 

192 

20 

0.11 

Normal 

260 

202 

202 

Dibenz/a.hlanthraccnc 

15 

178 

35 

0.19 

Normal 

56 

195 

56 

Di-n-butylphthalatc 

15 

160 

58 

0.36 

Normal 

54 

187 

54 

!  IndenoM  .2.3-cd)pyrcne 

15 

187 

8 

0.04 

Normal 

180 

190 

180 

;  Fluoranthene 

15 

178 

102 

0.57 

Normal 

480 

226 

226 

Phenanthrene 

15 

189 

10 

0.05 

Normal 

210 

193 

193 

Pyrene 

15 

180 

74 

0.41 

Normal 

370 

214 

214 

j  PEST/PCBs 

29 

i  4,4’-DDD 

13 

14 

41 

2.84 

Lognormal 

150 

29 

4.4’-DDE 

15 

18 

48 

2.73 

Lognormal 

190 

76 

76 

4,4’>DDT 

13 

59 

187 

3.14 

Lognormal 

680 

413 

413 

gamma-Chlordane 

15 

1 

0.2 

0.23 

Normal 

1.8 

1.1 

1.1 

Dieldrin 

13 

10 

23 

2.38 

Lognormal 

86 

41 

41 

Inorganics  (mg^kg) 

21.5 

17 

17 

Lead 

12 

15 

3 

0.21 

Normal 

ABBRE  Y'JAT  IONS’ 

/.g'kg  -  micrograms  per  kilogram 
mg 'kg  -  milligrams  per  kilogram 
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TABLE  8  -  5 

SITE  2  SEDIMENT  RISK  ASSESSMENT  DATA  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

NUMBER 

OF 

SAMPLES 

AVG. 

CONC. 

STD. 

DEV. 

COEFF. 

OF 

VARIATION 

NORMAL/ 

LOGNORMAL 

MAX. 

CONC. 

95TH  UPPER 
CONF. 
LIMIT 

EXPOSURE 

POINT 

CONC. 

YOCs  0*g/kg) 

Total  Xylenes 

6 

4 

2 

0.46 

Normal 

3 

6 

3 

SVOCs  fcg/kg) 

202 

170 

Benzo(a)anthracene 

6 

190 

13 

0.07 

Normal 

170 

Benzo(a)pyrene 

6 

198 

14 

0.07 

Normal 

220 

211 

211 

Benzo(b)fluoranthene 

6 

213 

48 

0.23 

Normal 

310 

257 

257 

Benzo(k)fluoranthene 

6 

188 

16 

0.09 

Normal 

160 

203 

160 

Benzo(g  ,h ,  i)perylene 

6 

197 

11 

0.05 

Normal 

210 

206 

206 

Carbazole 

6 

177 

43 

0.24 

Normal 

92 

215 

92 

Chrysene 

6 

205 

28 

0.14 

Normal 

360 

230 

230 

Dibenz(a  ,h)anthracene 

6 

171 

57 

0.33 

Normal 

56 

222 

56 

Di-n-butylphthalate 

6 

146 

78 

0.53 

Normal 

54 

217 

54 

Indeno(l  ,2,3-cd)pyrene 

6 

192 

10 

0.05 

Normal 

180 

201 

180 

Fluoranthene 

6 

217 

143 

0.66 

Normal 

480 

345 

345 

Phenanthrene 

6 

197 

11 

0.05 

Normal 

210 

206 

206 

Pyrene 

6 

223 

72 

0.32 

Normal 

370 

289 

289 

PEST/PCBs  Oig/kg) 

5.6 

5.6 

4,4' -DDD 

6 

3.8 

2.1 

0.55 

Normal 

6.2 

4,4 '-DDE 

6 

6.4 

6.3 

0.99 

Normal 

18 

12 

12 

4,4' -DDT 

4 

14 

16 

1.17 

Lognormal 

36 

8691060 

36 

Dieldrin 

5 

21 

36 

1.75 

Lognormal 

86 

2025 

86 

AttRRF.VTATTONS 

pg/kg  -  micrograms  per  kilogram 
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TABLE  8  -  6 

SITE  2  GROUNDWATER  RISK  ASSESSMENT  DATA  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

NUMBER 

OF 

SAMPLES 

AVERAGE  ~ 

CONC. 

STANDARD 

DEVIATION 

COEFF. 

OF 

VARIATION 

NORMAL/ 

LOGNORMAL 

MAXIMUM 
CON  C. 

95TH  UPPER 
CONF. 
LIMIT 

EXPOSURE 

POINT 

CONC. 

VOCs  0 igfh) 

1 , 1-Dichloroethanc 

18 

5 

1 

0.26 

Normal 

2 

5 

2 

2-Butanone 

18 

5 

1 

0.27 

Normal 

3 

5 

3 

1,2-Dichloroethcnc  (total) 

18 

5 

1 

0.15 

Normal 

2 

5 

2 

2-Hexanone 

10 

4 

1 

0.31 

Normal 

3 

5 

3 

Carbon  Disulfide 

18 

5 

1 

0.20 

Normal 

1 

5 

1 

Chloroe  thane 

18 

5 

1 

0.21 

Normal 

2 

5 

2 

4-Mcthyl-2-Pentanonc 

10 

5 

1 

0.27 

Normal 

1 

5 

1 

Acetone 

9 

5 

0.3 

0.07 

Normal 

5 

5 

5 

Chloroform 

18 

5 

1 

0.22 

Normal 

4 

5 

4 

Chloromethanc 

18 

5 

i 

0.21 

Normal 

2 

5 

2 

Ethylbenzene 

18 

8 

6 

0.76 

Normal 

22 

11 

11 

Trichloroethene 

18 

5 

1 

0.20 

Normal 

4 

5 

4 

Vinyl  Chloride 

18 

5 

2 

0.34 

Normal 

7 

5 

5 

SVOCs  CngT) 

2-Mcthylnaphthalene 

18 

8 

10 

1.25 

Lognormal 

41 

10 

10 

2,4-Dichlorophenol 

18 

6 

1 

0.22 

Normal 

9 

6 

6 

Bis(2-ethylhexyl)phthalatc 

18 

9 

17 

1.84 

Lognormal 

77 

10 

10 

Dibenzofuran 

18 

4 

2 

0.36 

Normal 

2 

5 

2 

Diethylphthalate 

18 

5 

1 

0.20 

Normal 

1 

5 

1 

Di-n-butylphthalate 

18 

5 

1 

0.20 

Normal 

1 

5 

1 

Di-n-octylphthalate 

18 

5 

0.5 

0.10 

Normal 

3 

5 

3 

Fluorcne 

18 

4 

2 

0.35 

Normal 

1 

5 

1 

Naphthalene 

18 

14 

20 

1.38 

Lognormal 

72 

27 

27 

Phenol 

18 

2  I 

3 

1.09 

Lognormal 

7 

6 

6 
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TABLE  8  -  6  (cont.) 

SITE  2  GROUNDWATER  RISK  ASSESSMENT  DATA  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

NUMBER 

OF 

SAMPLES 

AVERAGE 

CONC. 

STANDARD 

DEVIATION 

COEFF. 

OF 

VARIATION 

NORMAL/ 

LOGNORMAL 

MAXIMUM 

CONC. 

95TH  UPPER 
CONF. 
LIMIT 

EXPOSURE 

POINT 

CONC. 

PEST/PCBs  (jigfL) 

4,4 '-DDD 

18 

2 

3 

1.53 

Lognormal 

10 

63 

10 

4,4'-DDE 

18 

0,2 

0.3 

1.36 

Lognormal 

0.8 

1 

1 

4,4' -DDT 

18 

2 

3 

1.43 

Lognormal 

11 

41 

11 

alpha-Chlordane 

17 

0.02 

0.004 

0.18 

Normal 

0.007 

0.03 

0.007 

Endrin 

17 

0.05 

0.003 

0.05 

Normal 

0.04 

0.05 

0.04 

TOTAL  METALS  Oig/L) 

34486 

Aluminum 

18 

5259 

9466 

1.80 

Lognormal 

40400 

34486 

Antimony 

18 

17 

8 

0.48 

Normal 

42.7 

20 

20 

Arsenic 

18 

6 

7 

1.18 

Lognormal 

20.2 

13 

13 

Barium 

18 

81 

86 

1.06 

Lognormal 

289 

148 

148 

Beryllium 

18 

1 

0.2 

0.34 

Normal 

1.4 

1 

1 

Cadmium 

18 

2 

2 

0.75 

Normal 

7.6 

3 

3 

Calcium 

18 

124317 

74829 

0.60 

Normal 

211000 

155696 

155696 

Chromium 

18 

11 

13 

1.21 

Lognormal 

55.4 

14 

14 

Cobalt 

18 

7 

8 

1.10 

Lognormal 

36.1 

10 

10 

Copper 

18 

20 

22 

1.11 

Lognormal 

96.6 

33 

33 

Iron 

18 

11064 

19391 

1.75 

Lognormal 

80100 

49577 

49577 

Lead 

18 

6 

9 

1.42  1 

Lognormal 

35 

32 

32 

Magnesium 

18 

27129 

13020 

0.48 

Normal 

43500 

32589 

32589 

Manganese 

18 

1483 

1167 

0.79 

Normal 

3250 

1972 

1972 

Mercury 

18 

0.2 

0.2 

1.35 

Lognormal 

1 

0.2 

0.2 

Nickel 

18 

19 

18 

0.95 

Normal 

78.1 

27 

27 

Potassium 

18 

3008 

1940 

0.65 

Normal 

8400 

3821 

3821 

Selenium 

9 

1 

0 

0.00 

Normal 

0.8 

1 

1 

Silver 

18 

3 

1 

0.51 

Normal 

5.4 

3 

3 

Sodium 

18 

46756 

42376 

0.91 

Normal 

133000 

64526 

64526 

Thallium 

18 

1 

0.2 

0.40 

Normal 

1.3 

1 

1 

Vanadium 

18 

20 

25 

1.25 

Lognormal 

99.8 

47 

47 

Zinc 

17 

180 

183 

1.01 

Lognormal 

795 

331 

331 

Cyanide 

18 

8 

8 

1.02 

Lognormal 

32 

12 

12 

ABBREVIATIONS 
Hg/L  -  micrograms  per  liter 
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TABLE  8  -  7 

SITE  2  CONTAMINANT  OF  POTENTIAL  CONCERN  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

GROUNDWATER 

ON-SITE 

SURFACE 

SOIL 

OFF-SITE 

SURFACE 

SOIL 

ALL 

SOIL 

VOCs 

1,1-Dichloroethanc 

X 

2-Butanone 

X 

X 

1,2-Dichlorocthcnc  (total) 

X 

2-Hcxanonc 

X 

Benzene 

X 

Carbon  Disulfide 

X 

X 

Chlorocthane 

X 

4-Methyl-2-Pentanonc 

X 

Acetone 

X 

Chlorobenzene 

X 

Chloroform 

X 

X 

Chloromethanc 

X 

Methylene  Chloride 

X 

X 

Toluene 

X 

X 

Total  Xylenes 

X 

X 

X 

Ethylbenzene 

X 

X 

Trichloroethenc 

X 

Vinyl  Chloride 

X 

SVOCs 

2-Mcthylnaphthalcnc 

X 

X 

2,4-Dichlorophcnol 

X 

X 

Bis(2-ethylhexyl)phthalate 

X 

X 

Benzo(a)anthracene 

X 

X 

X 

i  Benzo(a)pyrenc 

X 

X 

X 

Benzo(b)fluoranthcnc 

X 

X 

X 

j  Benzo(k)fluoranthenc 

X 

X 

X 

Benzo(g,h,i)perylcnc 

X 

X 

X 

Carbazole 

X 

X 

X 

Chrysene 

X 

X 

X 

Dibenz(a,h)anthracenc 

X 

X 

X 

Indeno(l,2,3-cd)pyrcnc 

X 

X 

X 

Fluoranthene 

X 

X 

X 

Phenanthrene 

X 

X 

X 

i  Pyrene 

X 

X 

X 

Dibenzofuran 

X 

Dicthylphthalatc 

X 

Di-n-butylphthalate 

X 

X 

X 

X 

Di-n-octylphthalatc 

X 

Fluorcne 

X 

Naphthalene 

X 

X 

Phenol 

X 
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TABLE  8  -  7  (cont.) 

SITE  2  CONTAMINANT  OF  POTENTIAL  CONCERN  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

GROUNDWATER 

ON-SITE 

SURFACE 

SOIL 

OFF-SITE 

SURFACE 

SOIL 

ALL 

SOIL 

PEST/PCBs 

4,4'-DDD 

X 

X 

X 

4, 4 '-DDE 

X 

X 

X 

4,4'-DDT 

X 

X 

X 

alpha-Chlordane 

X 

gamma-Chlordane 

X 

X 

Dieldrin 

X 

X 

X 

Endrin 

X 

TOTAL  METALS 

Aluminum 

X 

Antimony 

X 

Arsenic 

X 

Barium 

X 

Beryllium 

X 

Cadmium 

X 

Calcium 

X 

Chromium 

X 

Cobalt 

X 

Copper 

X 

Iron 

X 

Lead 

X 

X 

Magnesium 

X 

Manganese 

X 

Mercury 

X 

Nickel 

X 

Potassium 

X 

Selenium 

X 

Silver 

X 

Sodium 

X 

Thallium 

X 

Vanadium 

X 

Zinc 

X 

Cyanide 

X 
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of  25  to  30  feet  below  grade.  Groundwater  is  present  in  the  overburden  downslope  of  Site  2  at 
depths  of  6  to  12  feet  below  grade.  These  shallow  water  bearing  units  were  the  focus  of  the 
field  investigation,  though  these  units  do  not  produce  sufficient  water  to  serve  as  potable  water 
sources. 


There  is  some  groundwater  usage  near  the  Base,  though  the  Base  and  surrounding  facilities  are 
supplied  by  city  water.  All  city  water  for  Newburgh  and  New  Windsor  is  obtained  from  surface 
water  sources.  Some  private  residences  still  use  wells,  with  the  nearest  private  well  located  just 
over  2,000  feet  from  Site  2.  The  depths  of  the  private  wells  are  unknown,  though  they  are 
likely  deeper  than  the  monitoring  wells  at  the  site  due  to  the  low  productivity  of  the  weathered 
shale  aquifer. 

Stewart  International  Airport  includes  a  number  of  landing  strips,  taxiways  and  airport  support 
service  areas,  as  well  as  the  Stewart  ANG  Base  facilities.  The  airport  facilities  are  zoned  for 
Industrial  usage  in  the  town  of  Newburgh,  and  Airport  usage  in  New  Windsor.  The  ANG  Base 
facilities  in  Newburgh,  NY  are  bounded  on  the  west  and  northwest  by  Industrial  Zones,  and  on 
the  north  and  east  by  Interchange  Business  Zones.  In  New  Windsor,  the  Base  is  bounded  on  the 
south  and  southwest  by  Airport  Zones,  on  the  southeast  by  Planned  Industrial  Zones,  and  to  the 
east  by  Office  and  Light  Industrial  Zones.  Residential  housing  is  scattered  throughout  most  of 
these  areas.  It  is  anticipated  that  future  land  use  at  the  Base  will  be  the  same  as  current  land 
use,  as  plans  call  for  the  Base  to  remain  open  for  the  foreseeable  future. 

Site  2  has  unrestricted  access  and  is  located  adjacent  to  a  main  access  route  on  the  ANG  Base. 
The  Stewart  ANG  Base  Environmental  Support  Office  and  parking  areas  are  located  within  close 
proximity  to  Sites  1  and  2,  as  well  as  a  softball  field.  A  recently-constructed  automotive 
maintenance  facility  also  exists  adjacent  to  Site  2. 

8. 1.3. 2  Identification  of  Exposure  Pathways 

The  exposure  pathway  is  a  means  of  describing  how  an  individual  may  become  exposed  to  site 
contaminants.  The  exposure  pathway  links  the  contaminant  source,  location,  and  release 
mechanisms  with  population  locations  and  activity  patterns.  A  completed  exposure  pathway 
must  have  each  of  the  following  four  elements,  all  of  which  must  be  present  for  exposure  to 
occur: 


•  A  source  and  mechanism  for  chemical  release. 

•  An  environmental  transport  medium. 

•  An  exposure  point. 

•  A  human  receptor  and  a  feasible  route  of  exposure  at  the  exposure  point. 

The  primary'  source  of  all  contamination  at  Site  2  was  the  pesticide  pit  and  the  buried  drums 
within  the  pit.  This  source  was  removed.  The  secondary  sources  at  Site  2  are  contaminated 
soils  and  sediment,  which  may  serve  as  both  sources  and  exposure  points. 
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Figure  8-1  summarizes  the  exposure  pathways  considered  in  this  BRA.  Current  and  future  land 
use  scenarios  are  considered.  Under  the  current  land-use  scenario,  the  exposed  population 
includes  on-site  workers,  trespassers/site  visitors,  and  area  residents  (child  and  adult).  The 
future  land-use  scenario  assumes  that  the  Base  will  be  closed,  and  the  site  will  become 
residential.  Though  this  scenario  is  unlikely  due  to  the  proximity  of  the  airport,  it  represents 
a  worst-case  scenario  and  is  included  here.  Under  this  scenario,  the  exposed  population  includes 
on-site  residents  (child  and  adult). 

Based  on  the  above  descriptions  of  sources  and  receptor  groups,  the  following  exposure  points 
were  identified  at  Site  2: 

•  Contaminated  soils  in  and  around  the  former  burial  pit  location.  The  potential  receptors 
include  current  and  future  on-site  workers,  current  and  future  trespassers/site  visitors, 
future  construction  workers,  and  future  on-site  residents. 

•  Contaminated  sediment  in  the  drainage  swales  leading  away  from  the  site.  Potential 
receptors  include  current  and  future  on-site  workers,  current  and  future  trespassers/site 
visitors,  current  and  future  area  residents,  future  construction  workers,  and  future  on-site 
residents. 

•  Contaminated  surface  water  in  the  drainage  swales  leading  away  from  the  site  and  in 
Murphy’s  Gulch.  Potential  receptors  include  current  and  future  on-site  workers,  current 
and  future  trespassers/site  visitors,  current  and  future  area  residents,  future  construction 
workers,  and  future  on-site  residents. 

•  Airborne  particulates  containing  site  contaminants  may  be  an  exposure  point  for  current 
and  future  on-site  workers,  current  and  future  trespassers/site  visitors,  current  and  future 
area  residents,  future  construction  workers,  and  future  on-site  residents. 

•  The  groundwater  is  a  potential  exposure  point  for  future  on-site  residents.  Also, 
groundwater-surface  water  connections  may  create  an  exposure  point  in  surface  drinking 
water  supplies  downgradient  of  the  site. 

Other  future  land-use  scenarios  which  are  more  likely,  include  continued  use  as  a  Base,  in  which 
case  the  exposed  populations  would  remain  the  same  as  the  current,  or  a  future  light  industrial 
use  for  the  area,  in  which  case  a  construction  worker  must  be  considered  as  a  potential  receptor. 

The  exposure  pathways  quantified  are  summarized  in  Table  8-8,  and  described  in  subsequent 
sections  of  the  BRA,  along  with  a  discussion  of  the  assumptions  and  calculations  used  to  quantify 
the  intake  for  each  chemical  and  exposure  pathway. 

Note  that  several  of  the  exposure  pathways  identified  above  were  discounted  as  insignificant,  and 
were  not  quantified.  The  following  paragraphs  describe  each  of  the  pathways  not  quantified  and 
provide  a  rationale  for  the  omission  of  the  pathway. 
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TABLE  8  -  8 

RISK  ASSESSMENT  CROSS  REFERENCE 
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No  pathways  were  quantified  for  the  site  visitor/trespasser.  The  site  visitor  exposures  are 
considered  to  be  very  similar  to  the  site  worker  exposure,  though  the  exposure  magnitude  would 
be  far  less  due  to  the  small  amount  of  time  spent  on  site  by  the  site  visitor.  The  magnitude  of 
exposure  for  a  site  trespasser  would  also  be  far  less  than  for  a  site  worker.  The  site  is  within 
the  fenced  Base  area.  In  addition,  the  site  is  an  open  field  bordered  on  two  sides  by  active  Base 
facilities.  It  is  unlikely  that  a  trespasser  could  spend  more  than  a  few  minutes  on  the  site 
without  being  noticed  and  removed  from  the  site.  Even  though  these  potentially  exposed 
populations  are  not  considered  explicitly,  the  type  of  exposure  is  very  similar  to  that  of  a  site 
worker,  with  the  site  worker  exposure  providing  a  more  conservative  estimate  of  the  risk. 

None  of  the  air  pathways  were  quantified.  The  concentrations  of  volatiles  in  soils  were  very 
low.  The  maximum  concentration  detected  was  25  jtg/kg  of  methylene  chloride,  while  most 
detections  were  less  than  10  jxg/kg,  which  is  the  Contract  Required  Quantitation  Limit  (CRQL) 
for  these  VOCs.  Therefore,  the  resulting  airborne  concentrations  would  be  negligible. 
Inhalation  of  and  dermal  contact  to  dust  was  also  not  considered.  For  surface  soils,  the 
concentrations  of  all  COPCs  were  low  (e.g.,  no  greater  than  680  jxg/kg),  with  most  below  the 
CRQL  of  330  /zg/kg,  indicating  a  low  potential  for  significant  exposure.  Exposures  to  surface 
soils  are  further  reduced  by  the  facts  that  the  site  is  covered  with  grass,  indicating  low  erosion 
potential,  and  is  snow  covered  for  most  of  the  winter  months.  The  potential  for  exposure  to 
airborne  dust  is  greater  for  construction  workers  exposed  to  subsurface  soils.  However,  these 
workers  also  tend  to  wear  more  protective  clothing.  In  addition,  EPA’s  dermal  exposure 
guidance  lists  only  a  small  set  of  chemicals  for  which  dermal  exposures  to  soils  can  be 
accurately  assessed  (EPA,  1992).  These  chemicals  are  restricted  to  cadmium,  PCBs,  and 
dioxins,  none  of  which  are  COPCs  at  Site  2. 

The  exposures  to  surface  water  were  also  not  quantified.  No  surface  water  data  was  collected, 
as  the  drainage  paths  leading  to  Murphy’s  Gulch  are  dry  much  of  the  year.  Sediment  data  was 
collected  from  the  drainage  swales  leading  to  Murphy’s  Gulch,  which  allows  for  a  semi- 
quantitative  assessment  of  risks,  which  will  be  presented  below.  Also,  as  described  above,  the 
exposures  to  sediment  considered  in  the  risk  assessment  will  be  the  same  as  for  soils,  since  the 
sediments  collected  were  from  drainage  areas  which  are  dry  much  of  the  year. 

There  are  a  number  of  exposure  pathways  associated  with  surface  water,  of  which  the  major 
mechanisms  are  dermal  contact  to  surface  water  while  swimming  or  wading,  ingestion  of  surface 
water,  either  as  a  drinking  water  supply,  or  as  incidental  ingestion  during  swimming,  and  also 
ingestion  of  contaminated  fish  from  the  surface  water.  As  described  in  Section  2.0,  there  are 
no  surface  water  bodies  near  the  site  which  support  recreational  or  fishing  activities,  making  it 
unlikely  that  these  would  be  significant  risk  pathways.  As  described  in  Section  7.0,  the  ultimate 
destination  of  runoff  and  particulates  is  the  wetland  are  around  Murphy’s  Gulch,  and  the  storm 
water  pond  associated  with  the  closed  New  Windsor  landfill.  These  sites  are  adjacent  to  the 
New  York  State  Thruway,  and  do  not  support  recreational  activities. 

The  last  exposure  pathway  not  quantified  is  inhalation  of  groundwater.  As  shown  on  Table  8-6, 
the  concentrations  of  volatiles  detected  in  groundwater  were  very  low  (e.g.,  no  greater  than  22 
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/xg/L),  indicating  that  exposures  from  this  pathway  would  be  insignificant.  In  fact,  most  of  the 
maximum  detected  concentrations  were  less  than  the  10  /rg/L  CRQL. 


8.1.3.3  Quantification  of  Exposure 

Ingestion  of  Soil  -  Ingestion  of  soil  is  a  primary  exposure  pathway  for  a  number  of  different 
populations.  This  pathway,  via  either  on-site  soils  or  on-  or  off-site  sediments,  may  affect  on¬ 
site  workers,  trespassers/site  visitors,  future  construction  workers,  future  on-site  residents  and 
current  and  future  area  residents.  The  average  daily  intake  in  milligrams  per  kilogram  per  day 
(mg/kg-day)  is  calculated  as  follows,  with  the  results  shown  in  Tables  8-9  through  8-14: 


Intake  ( — — — ) 
V  kg-day 


CS  x  IR  x  CF  x  FI  x  EF  x  ED 
BWxAT 


where: 

CS  =  chemical  concentration  in  soil,  mg/kg  soil 

IR  =  ingestion  rate  of  soil,  mg  soil/day 

CF  =  conversion  factor,  10'6  kg/mg 

FI  =  fraction  ingested  from  contaminated  source,  unitless 

EF  =  exposure  frequency,  days/year 

ED  =  exposure  duration,  years 

BW  =  body  weight,  kg 

AT  =  averaging  time,  days. 

The  chemical  concentrations  in  soil  are  the  exposure  point  concentrations  described  in  Section 
8. 1.2.5.  As  necessary,  the  exposure  point  concentrations  were  converted  to  units  of  mg/kg. 
The  ingestion  rate  varies,  depending  on  the  nature  of  the  activities  being  conducted  by  the 
exposed  individuals,  and  the  age  of  the  exposed  individuals.  For  this  risk  assessment,  values 
of  480  mg/day,  100  mg/day,  and  200  mg/day  will  be  used  for  site/construction  workers,  adult 
residents,  and  child  residents,  respectively  (EPA,  1991a).  The  fraction  ingested  refers  to  the 
fraction  of  soil  ingested  by  the  exposed  individual  which  comes  from  the  contaminated  soil  at 
the  site.  For  this  risk  assessment,  a  value  of  1  will  be  used.  This  is  extremely  conservative, 
as  it  assumes  that  each  exposed  individual  will  be  within  the  area  of  contamination  during  the 
entire  exposure  period.  Site  2  is  small,  and  it  is  unlikely  that  anyone  would  remain  in  contact 
with  contaminated  soils  for  any  extended  periods  of  time. 

The  exposure  frequency  is  assumed  to  be  250  days/year  for  site  workers,  150  days/year  for 
construction  workers,  and  350  days/year  for  area  residents.  Again,  these  are  conservative 
values.  The  250  days/year  and  350  days/year  values  do  not  account  for  snow  cover  or  other 
inclement  weather  which  would  limit  exposures  to  soils.  The  150  days/year  value  for 
construction  workers  assumes  that  all  construction  work  would  occur  within  the  small  area  of 
Site  2. 
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TABLE  8  -  9 

CALCULATION  OF  INTAKE  FROM  INGESTION  OF  SURFACE  SOIL/SEDIMENT 
CURRENT/FUTURE  SITE  WORKER  SCENARIO 
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AVERAGING  TIME  j 
(days) 
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25 
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TABLE  8  - 10 

CALCULATION  OF  CHILD  INTAKE  FROM  INGESTION  OF  SEDIMENT 
CURRENT/FUTURE  AREA  RESIDENT  SCENARIO 
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TABLE  8  -  11 

CALCULATION  OF  ADULT  AND  30-YEAR  INTAKE  FROM  INGESTION  OF  SEDIMENT 
CURRENT/FUTURE  AREA  RESIDENT  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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TABLE  8  - 12 

CALCULATION  OF  INTAKE  FROM  INGESTION  OF  SOIL 
FUTURE  CONSTRUCTION  WORKER  SCENARIO 
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FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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The  exposure  duration  values  are  25  years  for  all  worker  scenarios  and  30  years  for  the 
residential  scenarios.  The  30  year  residential  exposure  duration  is  further  subdivided  into  6 
years  of  childhood  exposure  and  24  years  of  adult  exposure.  For  the  residential  exposure 
scenarios,  the  chronic  daily  intake  (CDI)  in  mg/kg-day  is  the  weighted  average  of  the  child  and 
adult  intakes,  and  is  calculated  by: 


(Childhood  Intake  ( — — — ))  x  6  +  (Adult  Intake  ( — — — ))  x  24 

jhCDI  (  mS  )  =  - - kg -day - kg -day - 

ein  Kkg-dayJ  30 

adult  and  chronic  daily  intakes  are  in  Tables  8-11  and  8-14  for  the  current/future  area  residents 
and  the  future  on-site  residents,  respectively.  The  child  intakes  are  in  Tables  8-10  and  8-13. 

For  body  weight,  values  of  70  kg  and  15  kg  were  used  for  the  adult  and  child,  respectively 
(EPA,  1991a).  The  averaging  time  used  varied  depending  on  the  type  of  exposure.  For 
noncarcinogenic  affects,  the  averaging  time  was  the  same  as  the  exposure  duration,  25  years  for 
worker  scenarios  and  30  years  for  residential  scenarios.  The  30  year  residential  exposure  was 
split  into  24  years  of  adult  exposure  and  6  years  of  childhood  exposure.  For  carcinogenic 
affects,  the  averaging  time  used  was  an  average  lifetime,  or  70  years  (EPA,  1991a). 

Ingestion  of  Groundwater  -  Ingestion  of  groundwater  is  a  primary  exposure  pathway  only  for 
future  on-site  residents,  where  the  worst-case  assumption  is  that  future  residents  will  obtain  their 
drinking  water  directly  from  the  contaminated  aquifer.  This  is  a  conservative  assumption 
because  the  Base  is  currently  supplied  by  city  water,  and  the  entire  area  is  likely  to  remain  on 
city  water.  The  intake  in  mg/kg-day  is  calculated  as  follows,  with  the  results  shown  in  Tables 
8-15  and  8-16: 

Intake  =  CW  x  IR  x  EF  x  ED 

x  kg-day'  BW  x  AT 


where: 

CW  = 

chemical  concentration  in  water,  mg/L 

IR 

ingestion  rate,  liters/day 

EF 

exposure  frequency,  days/year 

ED 

exposure  duration,  years 

BW  = 

body  weight,  kg 

AT 

averaging  time,  days. 

The  chemical  concentrations  in  groundwater  are  the  exposure  point  concentrations  derived  as 
described  in  Section  8. 1.2. 5.  As  necessary,  the  exposure  point  concentrations  were  converted 
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TABLE  8  - 15 

CALCULATION  OF  CHILD  INTAKE  FROM  INGESTION  OF  GROUNDWATER 
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TABLE  8  -  15  (cont.) 

CALCULATION  OF  CHILD  INTAKE  FROM  INGESTION  OF  GROUNDWATER 
FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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TABLE  8  - 16 

CALCULATION  OF  ADULT  AND  30-YEAR  INTAKE  FROM  INGESTION  OF  GROUNDWATER 

FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
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to  units  of  mg/L.  The  ingestion  rate  was  assumed  to  be  2  L/day  for  adult  residents  and  1  L/day 
for  child  residents  (EPA,  1991a). 

The  exposure  frequency  is  assumed  to  be  350  days/year  for  area  residents.  The  exposure 
duration  values  are  30  years  for  the  residential  scenario,  which,  as  described  above,  is 
subdivided  into  6  years  of  childhood  exposure  and  24  years  of  adult  exposure.  For  the 
residential  exposure  scenarios,  the  CDI  in  mg/kg-day  is  the  weighted  average  of  the  child  and 
adult  intakes.  The  adult  and  chronic  daily  intakes  are  in  Table  8-16  and  the  child  intakes  are 
in  Table  8-15. 


For  body  weight,  values  of  70  kg  and  15  kg  were  used  for  the  adult  and  child,  respectively 
(EPA,  1991a).  The  averaging  time  used  varied  depending  on  the  type  of  exposure.  For 
noncarcinogenic  affects,  the  averaging  time  was  the  same  as  the  exposure  duration,  30  years 
which  was  split  into  24  years  for  the  adult  exposure  and  6  years  for  the  childhood  exposure. 
For  carcinogenic  affects,  the  averaging  time  used  was  an  average  lifetime,  or  70  years  (EPA, 
1991a). 

Dermal  Contact  to  Groundwater  -  Dermal  contact  to  groundwater  is  a  primary  exposure 
pathway  only  for  future  on-site  residents,  where  the  worst-case  assumption  is  that  future 
residents  will  obtain  their  wash  water  directly  from  the  contaminated  aquifer.  This  is  a 
conservative  assumption  because  the  Base  is  currently  supplied  by  city  water,  and  the  entire  area 
is  likely  to  remain  on  city  water. 


Dermal  exposures  were  estimated  in  accordance  with  the  most  recent  EPA  guidance,  the  Dermal 
Exposure  Assessment:  Principles  and  Applications  (EPA,  1992)  handbook.  The  average  daily 
absorbed  dose  in  mg/kg-day  is  calculated  as  follows,  with  the  results  shown  in  Table  8-17: 


AbsorbedDose  ( — — — )  = 
kg-day 


DAevent  *  EV  x  EF  x  ED  x  A 
BWx  AT 


where: 

DAgyent 

=  absorbed  dose  per  event,  mg/cm2-event 

EV 

=  event  frequency,  events/day 

EF 

=  exposure  frequency,  days/year 

ED 

=  exposure  duration,  years 

A 

=  skin  surface  area  available  for  contact,  cm2 

BW 

=  body  weight,  kg 

AT 

=  averaging  time,  days. 

The  event  frequency  is  assumed  to  be  1  shower  (or  bath)  per  day.  The  exposure  frequency  is 
assumed  to  be  350  days/year  for  area  residents  and  the  exposure  duration  values  are  30  years 
for  the  residential  scenario  as  described  above.  For  body  weight  a  value  of  70  kg  was  used. 
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FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 
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mg/kg-day  -  milligrams  per  kilogram  per  day 
mg/cm2-event  -  milligrams  per  square  centimeter  per  event 


The  averaging  time  used  varied  depending  on  the  type  of  exposure.  For  noncarcinogenic  effects, 
the  averaging  time  was  the  same  as  the  exposure  duration,  30  years.  For  carcinogenic  effects, 
the  averaging  time  used  was  an  average  lifetime,  or  70  years  (EPA,  1991a). 

For  the  skin  surface  area,  a  value  of  23,000  cm2  was  used  to  represent  the  entire  adult  body 
surface.  This  value  is  the  default  recommended  by  EPA’s  most  recent  risk  guidance  for  adults. 

The  DAcvcm  was  calculated  following  the  guidance  provided  by  EPA. 

For  inorganics,  the  following  steady-state  model  was  used: 


DA  -  k  wr  t 

event  /;  event 


where: 


DA 

'•‘event 

V 

cw 


absorbed  dose  per  event,  mg/cm2-event 
permeability  coefficient  from  water,  cm/hr 
concentration  of  chemical  in  water,  mg/cm3 
duration  of  event,  hr/event. 


For  inorganics,  a  default  value  of  0.001  cm/hr  was  used  as  the  permeability  coefficient.  The 
chemical  concentrations  in  groundwater  are  the  exposure  point  concentrations  derived  as 
described  in  Section  8. 1.2.5.  As  necessary,  the  exposure  point  concentrations  were  converted 
to  units  of  mg/cm3.  The  event  duration  to  be  12  minutes/event  (0.2  hr/event)  which  corresponds 
to  the  90th  percentile  shower  duration  (EPA,  1989). 


For  organics,  non-steady-state  conditions  were  assumed  due  to  the  short  duration  of  the  event, 
and  a  more  complicated  model  was  used.  One  of  the  following  equations  was  used: 


DAmM  -  2 KC 


n 


6  Tt 


event 


7T 


If  t  ,  >  t  \  then :  DA  =  KC  1  +  —]] 

J  event  ’  event  p  hL  Y+J}  L  1  + 


where: 

t*  =  time  to  achieve  steady-state  conditions,  hour 

t  =  lag  time  between  initial  skin  contact  and  steady-state  conditions,  hour 

B  =  relative  contribution  of  permeability  coefficients  in  stratum  corneum  and 
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epidermis  (Kow/104),  unitless. 

The  values  for  Kp,  t*,  t,  and  B  are  tabulated  in  the  guidance  for  most  of  the  COPCs.  At  Site 
2,  only  acetone,  2-hexanone,  2-methylnaphthalene,  dibenzofuran,  di-n-octylphthalate,  and 
fluorene  were  not  included.  For  these  compounds,  the  chemical-specific  parameters  were 
calculated  using  the  following  series  of  equations.  First,  the  permeability  coefficient  was 
estimated  by: 

Log  Kp  =  -2.72  +  0.71  log  Kow  -  0.0061MJF 

where: 

Kow  =  octanol-water  partition  coefficient 

MW  =  molecular  weight. 

For  the  chemicals  of  interest,  values  for  Kow  and  MW  were  obtained  from  EPA’s  treatability 
database. 


Chemical 

K 

iYow 

MW 

acetone 

5.75E-01 

58.1 

2-hexanone 

2.40E+01 

100.2 

2-methylnaphthalene 

1.30E+04 

142.2 

dibenzofuran 

1.32E+04 

168.2 

di-n-octylphthalate 

1.58E+09 

390.6 

fluorene 

1.58E+04 

166.2 

B  was  calculated  by: 


B  = 


An  intermediate  parameter,  Dsc  was  calculated  as  follows: 


D  -l  10-<2-72  +  °-°°61MW0 


where: 

Dsc  =  stratum  comeum  diffusion  coefficient,  cm2/hour 
lsc  =  thickness  of  stratum  comeum,  10'3  cm. 
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t  was  calculated  as  follows: 


t  = 


6  D 


t*  was  calculated  using  one  of  the  following  equations: 

If  B  6  0.1,  then  C  =  2.4r 


If  B  t  1.17,  then  f  =  6(b  -  Jb2  -  c2)r 


where: 


b  =  -(1  +  £)2  -  c 
rr 


and 

1  +  3  B 
c  =  - 

3 

B  values  did  not  fall  between  0.1  and  1.17;  therefore,  no  other  equations  were  necessary. 

The  final  dermal  exposure  values  are  presented  in  Table  8-17. 

8.1.4  Toxicity  Assessment 

The  purpose  of  the  toxicity  assessment  is  to  compile  the  toxicity  data  for  the  COPCs  at  the  site. 
The  source  for  this  toxicity  data  was  the  Integrated  Risk  Information  System  (IRIS).  Two 
different  types  of  toxicity  were  evaluated,  noncarcinogenic  and  carcinogenic.  Noncarcinogenic 
effects  w-ere  evaluated  using  reference  doses  (RfD).  Carcinogenic  effects  were  evaluated  using 
slope  factors.  These  values  are  described  below  and  are  included  in  Table  8-18. 

8. 1.4.1  Health  Criteria  for  Noncarcinogenic  Effects 

For  chemicals  that  exhibit  noncarcinogenic  (i.e.,  systemic)  effects,  an  organisms’  repair  and 
detoxification  capabilities  must  be  exceeded  by  some  critical  concentration  (threshold)  before  the 
health  effect  is  manifested.  For  example,  an  organ  can  have  a  large  number  of  cells  performing 
the  same  or  similar  functions  that  must  be  significantly  depleted  before  the  effect  on  the  organ 
is  seen.  The  threshold  view  holds  that  an  organism  can  tolerate  a  range  of  exposures  below 
some  finite  value  without  an  appreciable  risk  of  adverse  effects.  Typically,  these  values  are 
provided  for  both  chronic  (long-term)  and  acute  (short-term)  exposures.  Because  the 
concentrations  and  exposures  associated  with  Site  2  are  low,  only  those  values  pertaining 
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TABLE  8  - 18 

SUMMARY  OF  TOXICITY  VALUES  USED  IN  HUMAN  HEALTH  RISK  ASSESSMENT 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

RfD 

(mg/kg-day) 

ORAL  CARC. 

SLOPE 

l/(mg/kg-day) 

RANK  WT. 

OF  EVIDENCE1 

ANALYTE 

RfD 

(mg/kg-day) 

ORAL  CARC. 

SLOPE 

l/(mg/kg-day) 

RANK  WT. 

OF  EVIDENCE1 

VOCs 

Pesticides/PCBs 

Acetone 

0.1 

NA 

D 

4,4'-DDD 

NA 

0.24 

B2 

2-Butanone 

0.6 

NA 

D 

4,4'-DDE 

NA 

0.34 

B2 

Benzene 

0.1 

0.029 

A 

4,4'-DDT 

0.0005 

0.34 

B2 

Carbon  Disulfide 

0.1 

NA 

NA 

Chlordane 

0.00006 

1.3 

B2 

Chlorobenzene 

0.02 

NA 

D 

Dieldrin 

0.00005 

16 

B2 

Chloroethane 

NA 

NA 

NA 

Endrin 

0.0003 

NA 

D 

Chloroform 

0.01 

0.0061 

B2 

Chloromethane 

NA 

NA 

NA 

Inorganics 

1, 1-Dichloroethane 

NA 

NA 

C 

Aluminum 

NA 

NA 

NA 

1,2-Dichloroethene  -  trans 

0.02 

NA 

NA 

Antimony 

0.0004 

NA 

NA 

1,2-Dichloroethene  -  cis 

NA 

NA 

D 

Arsenic 

0.0003 

1.5 

A 

2-Hexanone 

NA 

NA 

NA 

Barium 

0.07 

NA 

NA 

Methylene  Chloride 

0.06 

0.0075 

B2 

Beryllium 

0.005 

4.3 

B2 

4-Methyl-2-Pentanone 

NA 

NA 

NA 

Cadmium 

0.0005  (water) 

NA 

B1 

Toluene 

0.2 

NA 

D 

0.001  (food) 

Trichloroethene 

NA 

NA 

NA 

Calcium 

NA 

NA 

NA 

Vinyl  Chloride 

NA 

NA 

NA 

Chromium  (HI) 

1 

NA 

NA 

Xylene 

2 

NA 

D 

Chromium  (VI) 

0.005 

NA 

A 

Ethylbenzene 

0.1 

NA 

D 

Cobalt 

NA 

NA 

NA 

Copper 

NA 

NA 

D 

SVOCs 

Iron 

NA 

NA 

NA 

2,4-Dichlorophenol 

0.003 

NA 

NA 

Lead 

NA 

NA 

B2 

2-Methyl  naphthalene 

NA 

NA 

NA 

Magnesium 

NA 

NA 

NA 

Di-n-butylphthalate 

0.1 

NA 

D 

Manganese 

0.14 

NA 

NA 

Benzo(a)anthracene 

NA 

0.73 

B2 

Mercury 

NA 

NA 

D 

Benzo(a)pyrene 

NA 

7.3 

B2 

Nickel 

0.02 

NA 

NA 

Benzo(b)fluoranthene 

NA 

0.73 

B2 

Potassium 

NA 

NA 

NA 

Be  nzo(k)fluoranthene 

NA 

0.73 

B2 

Selenium 

0.005 

NA 

D 

Benzo(g,h,i)perylene 

NA 

NA 

D 

Silver 

0.005 

NA 

D 

Di(2-ethylhexyl)phthalate 

0.02 

0.014 

B2 

Sodium 

NA 

NA 

D 

Carbazole 

NA 

NA 

NA 

Thallium 

0.00009 

NA 

D 

Chrysene 

NA 

0.073 

B2 

Vanadium 

NA 

NA 

NA 

Dibenz(a,h)anthracene 

NA 

7.3 

B2 

Zinc 

0.3 

NA 

D 

Di-n-octylphthalate 

NA 

NA 

NA 

Cyanide 

0.02 

NA 

D 

Indeno(l  ,2,3-cd)pyrene 

NA 

0.73 

B2 

Fluorene 

0.04 

NA 

D 

Fluoranthene 

0.04 

NA 

D 

Naphthalene 

NA 

NA 

D 

Phenanthrene 

NA 

NA 

D 

Phenol 

0.6 

NA 

D 

Pyrene 

0.03 

NA 

D 

Dibenzofiiran 

NA 

NA 

NA 

Diethylphthalate 

0.8 

NA 

D 

ABBREVIATIONS 
RfD  -  Reference  Dose 

mg/kg-day  -  milligrams  per  kilogram  per  day 

NA  -  not  applicable 

VOCs  -  volatile  organic  compounds 

SVOCs  -  semivolatile  organic  compounds 

PCBs  -  polychlorinated  biphenyls 

CARC  -  Carcinogenic 

WT  -  Weight 


NOTES 

1.  Weight  of  Evidence: 

A  -  Human  Carcinogen. 

B1  -  Probable  Human  Carcinogen  based  on  epidemiological  studies. 
B2  -  Probable  Human  Carcinogen  based  on  animal  studies. 

C  -  Possible  Human  Carcinogen. 

D  -  Not  Classified 
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to  chronic  exposures  will  be  considered  in  the  human  health  risk  evaluation. 

The  RfD  is  used  to  evaluate  noncarcinogenic  risks.  These  values  are  published  by  EPA,  and 
are  generally  based  on  animal  studies.  EPA  applies  various  uncertainty  factors  to  these  data  in 
order  to  make  them  applicable  to  human  health.  RfDs  are  used  for  oral  exposures  and  are 
expressed  in  units  of  milligrams  of  chemical  per  kilogram  of  body  weight  per  day  (mg/kg-day). 

In  the  human  health  risk  assessment,  it  is  also  necessary  to  consider  dermal  exposures. 
Unfortunately,  dermal  reference  toxicity  values  are  generally  unavailable  for  the  COPCs.  In  the 
absence  of  specific  values,  dermal  toxicity  values  are  often  estimated  from  oral  toxicity  values 
by  assuming  a  ratio  between  the  administered  dose  (oral  exposure)  and  the  absorbed  dose 
(dermal  exposure).  In  order  to  be  conservative,  this  ratio  is  often  assumed  to  be  100%,  though 
this  will  likely  overestimate  the  risk.  This  assumes  that  in  the  study  used  to  determine  the  RfD, 
100%  of  the  chemical  administered  was  adsorbed  by  the  test  subject. 

8. 1.4.2  Health  Criteria  for  Carcinogenic  Effects 

For  carcinogens,  it  is  assumed  that  any  exposure,  no  matter  how  small,  can  lead  to  cancer  in 
an  individual.  This  is  the  non-threshold  theory  of  carcinogenesis.  EPA’s  Carcinogen 
Assessment  Group  has  developed  slope  factors  (i.e.,  dose-response  values)  for  estimating  excess 
lifetime  cancer  risks  associated  with  various  levels  of  lifetime  exposure  to  potential  human 
carcinogens.  These  are  typically  conservative  values,  and  are  more  likely  to  overestimate  actual 
risks  than  underestimate  the  actual  risks.  Excess  lifetime  cancer  risks  are  generally  expressed 
in  scientific  notation,  and  represent  probabilities.  For  example,  an  excess  lifetime  cancer  risk 
of  1  x  10  6  represents  a  one  in  a  million  probability  that  an  individual  will  develop  cancer  as  a 
result  of  exposure  to  a  carcinogenic  chemical  over  a  70-year  lifetime  under  specified  conditions. 
EPA  has  recommended  that  a  range  of  1  x  104  to  1  x  10'6  be  used  as  a  target  range  for 
establishing  remedial  goals  for  Superfund  sites. 

In  addition,  there  are  varying  degrees  of  confidence  in  the  weight  of  evidence  for  the 
carcinogenicity  of  a  given  chemical.  The  EPA  uses  a  system  for  characterizing  the  overall 
weight  of  evidence  for  a  chemical’s  carcinogenicity  based  on  the  availability  of  animal,  human, 
and  other  supportive  data.  The  weight-of-evidence  classification  is  an  attempt  to  determine  the 
likelihood  that  the  chemical  is  a  human  carcinogen,  and  thus  qualitatively  affects  the  estimation 
of  potential  health  risks.  Three  major  factors  are  considered  in  characterizing  the  overall  weight 
of  evidence  for  carcinogenicity:  (1)  the  quality  of  evidence  from  human  studies,  (2)  the  quality 
of  evidence  from  animal  studies,  which  are  combined  into  a  characterization  of  the  overall 
weight  of  evidence  for  human  carcinogenicity,  and  (3)  other  supportive  information  which  is 
assessed  to  determine  whether  the  overall  weight  of  evidence  should  be  modified.  EPA’s 
classification  of  the  overall  weight  of  evidence  includes  the  following  five  categories: 

•  Group  A,  Human  Carcinogen  -  This  category  indicates  that  there  is  sufficient  evidence 
from  epidemiological  studies  to  support  a  causal  association  between  an  agent  and  cancer. 
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•  Group  B,  Probable  Human  Carcinogen  -  This  category  generally  indicates  that  there 
is  at  least  limited  evidence  from  epidemiological  studies  of  carcinogenicity  to  humans 
(Group  Bl)  or  that,  in  the  absence  of  adequate  data  on  humans,  there  is  sufficient 
evidence  of  carcinogenicity  in  animals  (Group  B2). 

•  Group  C,  Possible  Human  Carcinogen  -  This  category  indicates  that  there  is  limited 
evidence  of  carcinogenicity  in  animals  in  the  absence  of  data  on  humans. 

•  Group  D,  Not  Classified  -  This  category  indicates  that  the  evidence  for  carcinogenicity 
in  animals  is  inadequate. 

•  Group  E,  No  Evidence  of  Carcinogenicity  to  Humans  -  This  category  indicates  that 
there  is  no  evidence  for  carcinogenicity  in  at  least  two  adequate  animal  tests  in  different 
species,  or  in  both  epidemiological  and  animal  studies. 

Several  of  the  COPCs  at  Site  2  have  been  classified  as  potential  carcinogens  by  the  EPA,  and 
each  of  these  has  been  assigned  a  carcinogenicity  weight-of-evidence  category.  These  chemicals 
are  shown  in  Table  8-18. 

Oral  slope  factors  were  used  to  evaluate  carcinogenic  risks.  Slope  factors  are  route-specific 
values  derived  only  for  chemicals  that  have  been  shown  to  cause  an  increased  incidence  of 
tumors  in  human  and/or  animal  studies.  Oral  slope  factors  are  expressed  in  units  of  risk  per 
dose  (mg/kg-day)'1. 

Slope  factors  were  not  available  for  all  potentially  carcinogenic  PAHs.  Therefore,  slope  factors 
were  derived  for  those  PAHs  from  benzo(a)pyrene  using  toxicity  equivalence  factors  (TEFs). 
The  slope  factor  for  benzo(a)pyrene  was  selected  as  the  base  slope  factor  because  there  is  a  high 
degree  of  confidence  with  this  value.  TEFs  use  chemical  structure  similarities  between 
benzo(a)pyrene  and  the  other  PAHs  to  predict  the  toxicity  of  these  PAHs  relative  to 
benzo(a)pyrene.  EPA  has  provided  TEFs  for  PAHs  (EPA,  1988b): 


PAH 

TEF 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

0.1 

Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

0.1 

Chrysene 

Indeno(l  ,2,3-cd)pyrene 

0.01 

Resulting  Slope  Factor 


(mg/kg-day) 

0.1 

0.73 

0.73 

0.73 

1.0 

0.073 

7.3 

0.1 

0.73 

As  with  the  noncarcinogenic  toxicity  values,  there  is  little  data  for  dermal  carcinogenicity. 
Therefore,  oral  slope  factors  were  modified  in  order  to  estimate  dermal  slope  factors.  In  the 
absence  of  specific  data,  a  ratio  of  100%  absorption  was  used  as  a  conservative  estimate. 
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8.1.5  Risk  Characterization 


The  final  step  in  the  human  health  risk  evaluation  is  the  risk  characterization  step,  in  which  the 
exposure  and  toxicity  characterizations  are  combined  to  determine  quantitative  and  qualitative 
expressions  of  risk. 

8. 1.5.1  Noncarcinogenic  Effects 

The  potential  for  noncarcinogenic  effects  is  evaluated  by  comparing  an  exposure  level  over  a 
specified  time  period  with  an  RfD  derived  for  a  similar  exposure  period.  The  ratio  of  exposure 
to  toxicity  is  called  a  hazard  quotient  (HQ)  and  is  calculated  as  follows: 


HQ- 


E 

RfD 


where: 

HQ  - 

Hazard  Quotient 

E 

Exposure  level,  or  intake 

RfD  = 

Reference  Dose. 

By  using  the  threshold  approach  to  noncarcinogenic  toxicity,  it  follows  that  a  HQ  less  than  1.0 
implies  that  the  threshold  is  not  exceeded  and  noncarcinogenic  effects  are  unlikely,  while  a  HQ 
greater  than  1.0  implies  a  potential  for  noncarcinogenic  effects. 

To  assess  the  overall  potential  for  noncarcinogenic  effects  posed  by  more  than  one  chemical,  a 
hazard  index  (HI)  is  calculated  for  each  pathway.  The  HI  assumes  that  all  HQs  are  additive  at 
a  site,  and  that  simultaneous  sub-threshold  exposures  to  several  chemicals  could  result  in  adverse 
health  effects.  The  HI  is  calculated  as  follows: 


HI=Jf  E‘  = 
^  RfD, 

where: 

HI 

Hazard  Index 

E, 

Exposure  level  for  chemical  i 

RfD,  = 

Reference  Dose  for  chemical  i 

HQ,  = 

Hazard  Quotient  for  chemical  i 

Y.HQ, 
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8. 1.5.2  Carcinogenic  Effects 


For  carcinogens,  risks  are  estimated  as  the  incremental  probability  of  an  individual  developing 
cancer  over  a  lifetime  as  a  result  of  exposure  to  the  potential  carcinogen,  or  the  excess  individual 
lifetime  cancer  risk.  The  slope  factor  is  used  to  convert  the  estimated  daily  intake  to  the 
incremental  cancer  risk.  It  is  assumed  that  the  dose-response  relationship  is  linear  in  the  low- 
dose  conditions  present  at  most  hazardous  waste  sites.  Using  this  assumption,  the  following 
linear  low-dose  equation  can  be  used  for  the  risk  assessment: 

Risk  =  CDI  x  SF 


where: 


Risk  =  the  probability  of  an  individual  developing  cancer,  unitless 
CDI  =  chronic  daily  intake  over  70  years,  mg/kg-day 

SF  =  Slope  Factor,  (mg/kg-day)-1. 


Tabulated  values  of  slope  factors  are  typically  based  on  animal  studies,  and  tend  to  be 
conservative  values.  Therefore,  carcinogenic  risk  estimates  are  generally  upper  bound  estimates, 
meaning  that  the  true  cancer  risk  is  not  likely  to  exceed  the  predicted  cancer  risk. 


Another  important  assumption  in  the  risk  assessment  is  that  the  cancer  risks  from  simultaneous 
exposures  to  multiple  chemicals  are  additive,  and  are  calculated  by  the  following: 


RiskT  =  'YJRiski 


where: 

RiskT  =  Total  cancer  risk,  unitless  probability 

Risk;  =  Risk  estimate  for  the  ith  substance,  unitless  probability 

In  reality,  the  interactive  effects  of  multiple  carcinogens  is  highly  complex  and  not  well 
understood,  but  the  assumption  of  additive  affects  is  reasonable  in  cases  where  the  doses  are 
low,  no  synergistic  or  antagonistic  interactions  occur,  and  similar  endpoints  are  evaluated. 
These  conditions  typically  apply  at  hazardous  waste  sites. 

EPA  guidance  states  that  the  target  cleanup  goals  for  hazardous  waste  sites  should  be  an  excess 
lifetime  cancer  risk  in  the  range  of  104  to  10'6. 
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8. 1.5. 3  Quantification  of  Risk 

8.1. 5.3.1  Summary  of  Site  Risks 

The  quantitative  human  health  risks  are  summarized  in  Figures  8-2  through  8-4  and  Table  8-19. 
Risks  are  divided  into  two  groups,  current  and  future  site  use.  These  groups  are  further 
subdivided  by  receptor.  Current  receptors  include  site  workers  and  area  residents.  Future 
receptors  include  site  workers,  construction  workers,  on-site  residents,  and  area  residents. 

The  HI  for  each  current  site  receptor  (Figure  8-2)  is  well  below  the  EPA  target  of  1.0.  The  HI 
for  site  workers  is  0.01,  and  the  HI  for  area  residents  is  0.01.  The  cancer  risks  are  5  x  10 6  for 
the  site  worker  and  2  x  10'6  for  the  area  resident,  which  are  within  the  EPA  target  range  of  1 
x  10 4  to  1  x  10 6.  The  hazard  indices  for  all  future  receptors  (Figure  8-3),  with  the  exception 
of  the  future  residential  scenario,  are  all  well  below  the  EPA  target  of  1.0.  The  HI  for  site 
workers  is  0.01,  the  HI  for  area  residents  is  0.007,  the  HI  for  construction  workers  is  0.01,  and 
the  HI  for  future  on-site  residents  is  23.  As  shown  in  Figure  8-4,  almost  all  of  the  HI  for  future 
residents  is  attributable  to  groundwater  (HI  =  23).  The  HI  from  groundwater  can  be  further 
subdivided  into  a  HI  of  10  which  is  attributable  to  ingestion  of  groundwater  and  13  which  is 
attributable  to  dermal  contact  to  groundwater. 

The  breakdown  of  the  cancer  risks  is  similar  to  the  breakdown  of  noncarcinogenic  risks.  Cancer 
risks  for  the  on-site  worker  (5  x  10'6),  construction  worker  (3  x  10'6),  and  area  resident  (2  x  10 6) 
are  all  within  the  EPA  target  range  of  1  x  10  4  to  1  x  10'6.  The  cancer  risk  for  the  future  on-site 
resident  is  2  x  10 3,  almost  all  of  which  is  attributable  to  ingestion  of  and  dermal  contact  to 
groundwater. 

EPA’s  Biokinetic  Uptake  Model  was  run  to  evaluate  lead  risks  at  Site  2.  The  model  results 
indicated  that  there  are  no  unacceptable  risks  associated  with  lead. 

More  detailed  discussions  of  each  pathway’s  risks  are  provided  below.  Pathways  for  which 
there  is  no  significant  risk  are  not  discussed. 

8. 1.5.3. 2  Ingestion  of  Soil 

The  risk  calculations  for  the  various  soil  ingestion  scenarios  are  presented  in  Tables  8-20  through 
8-23.  These  tables  present  the  COPC-specific  HQs  and  total  HI  for  all  COPCs.  These  tables 
also  present  the  COPC-specific  and  total  excess  cancer  risks.  Note  that  the  CDIs  (mg/kg-day)'1 
presented  in  these  tables  are  the  intakes  calculated  in  the  corresponding  exposure  tables.  For 
the  future  residential  scenario,  the  30-year  intake  is  used  to  represent  a  combined  child  and  adult 
exposure. 

The  cancer  risks  for  all  soil  scenarios  were  between  106  and  10  5,  which  are  within  the  EPA 
target  range  of  104  to  10 6.  The  following  paragraphs  highlight  the  risk  drivers  associated  with 
each  pathway. 
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RISK  ASSESSMENT  RESULTS  SUMMARY 
STEWART  AIR  NATIONAL  GUARD  BASE 
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TABLE  8  -  20 

CALCULATION  OF  RISK  FROM  INGESTION  OF  SURFACE  SOIL/SEDIMENT 
CURRENT/FUTURE  SITE  WORKER  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 


ANALYTE 

CDI1 

Nc 

(mg/kg-day) 

CDI1 

Car 

(mg/kg-day) 

RfD 

(mg/kg-day) 

ORAL  SLOPE 

FACTOR 

(mg/kg-day)-l 

HAZARD 

QUOTIENT 

CANCER 

RISK 

VOCs 

Methylene  Chloride 

5E-09 

2E-09 

0.06 

0.0075 

IE-11 

Toluene 

IE-08 

0.2 

Total  Xylenes 

2E-08 

2 

IE-08 

SVOCs 

Di-n-butylphthalate 

3E-07 

0.1 

3E-06 

Benzo(a)anthracene 

3E-07 

0.73 

2E-07 

Benzo(a)pyrene 

3E-07 

7.3 

2E-06 

Benzo(b)fluoranthene 

4E-07 

0.73 

3E-07 

Benzo(k)fluoranthene 

3E-07 

0.73 

2E-07 

Benzo(g,h,i)perylene 

Carbazole 

Chrysene 

3E-07 

0.073 

2E-08 

Dibenz(a,h)anthracene 

9E-08 

7.3 

7E-07 

Indeno(l  ,2,3-cd)pyrene 

3E-07 

0.73 

2E-07 

Fluoranthene 

IE-06 

0.04 

3E-05 

Phenanthrene 

Pyrene 

IE-06 

0.03 

3E-05 

Pesticides 

4,4’ -DDD 

5E-08 

0.24 

IE-08 

4, 4' -DDE 

IE-07 

0.34 

4E-08 

4,4’-DDT 

2E-06 

7E-07 

0.0005 

0.34 

4E-03 

2E-07 

gamma-Chlordane 

5E-09 

2E-09 

0.00006 

1.3 

9E-05 

2E-09 

Dieldrin 

2E-07 

7E-08 

0.00005 

16 

4E-03 

IE-06 

Total  HI  and  Car  Risk 

0.01 

5E-06 

ABBREVIATIONS  NOTES 

Car  -  carcinogenic  1.  CDIs  for  parameters  which  do  not  have  toxicity  or  carcinogenic 

CDI  -  chronic  daily  intake  hazard  data  are  not  shown  in  Table. 

HI  -  hazard  index 

mg/kg-day  -  milligrams  per  kilogram  per  day 

Nc  -  noncarcinogenic 

RfD  -  Reference  Dose 

SVOCs  -  semivolatile  organic  compounds 

VOCs  -  volatile  organic  compounds 
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TABLE  8  -  21 

CALCULATION  OF  RISK  FROM  INGESTION  OF  SEDIMENT 
CURRENT/FUTURE  AREA  RESIDENT  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 


ANALYTE 

CDI1 

Nc 

(mg/kg-day) 

CDI1 

Car 

(mg/kg-day) 

RfD 

(mg/kg-day) 

ORAL  SLOPE 

FACTOR 

(mg/kg-dayH 

HAZARD 

QUOTIENT 

CANCER 

RISK 

iVOCs 

Total  Xvlcncs 

! 

IE-08 

2 

NA 

5E-09 

SVOCs 

Benzo(a)anthracenc 

IE-07 

NA 

0.73 

7E-08 

lBenzo(a)pyrenc 

IE-07 

NA 

7.3 

9E-07 

Benzo(b)fluoranthene 

2E-07 

NA 

0.73 

IE-07 

Benzo(k)fluoranthene 

IE-07 

NA 

0.73 

7E-08 

Benzo(g.h,i)perylene 

NA 

NA 

Carbazolc 

jChrysene 

IE-07 

NA 

0.073 

IE-08 

jDibenz(a,h)anthracenc 

3E-08 

NA 

7.3 

2E-07 

jDi-n-butylphthalate 

2E-07 

0.1 

NA 

2E-06 

iIndeno(l  f2,3-cd)pyrene 

IE-07 

NA 

0.73 

8E-08 

(Fluoranthene 

IE-06 

0.04 

NA 

3E-05 

! 

IPhenanthrene 

NA 

NA 

Pyrene 

IE-06 

0.03 

NA 

4E-05 

Pesticides  APCBs 

4,4’-DDD 

3E-09 

NA 

0.24 

8E-10 

’4,4’ -DDE 

7E-09 

NA 

0.34 

2E-09 

4,4'-DDT 

IE-07 

2E-08 

0.0005 

0.34 

3E-04 

7E-09 

Dieldrin 

j 

3E-07 

5E-08 

0.00005 

16 

6E-03 

8E-07 

Total  HI  and  Car  Risk 

! 

0.007 

2E-06 

ABBREVIATIONS  NOTES 


Car  -  carcinogenic  1.  CDIs  for  parameters  which  do  not  have  toxicity  or  carcinogenic 

CDI  -  chronic  daily  intake  hazard  data  are  not  shown  in  Tabic. 

HI  -  hazard  index 

mgfkg-day  -  milligrams  per  kilogram  per  day 

Nc  -  noncarcinogenic 

RfD  -  Reference  Dose 

SVOCs  -  semivolatile  organic  compounds 

VOCs  -  volatile  organic  compounds 
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TABLE  8  -  22 

CALCULATION  OF  RISK  FROM  INGESTION  OF  SOIL 
FUTURE  CONSTRUCTION  WORKER  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


ANALYTE 

CDI1 

Nc 

(mg/kg-day) 

CDI1 

Car 

(mg/kg-day) 

RfD 

(mg/kg-day) 

ORAL  SLOPE 

FACTOR 
(mg/kg-day) -1 

HAZARD 

QUOTIENT 

CANCER 

RISK 

VOCs 

2-Butanone 

8E-09 

0.6 

IE-08 

Benzene 

2E-08 

6E-09 

0.1 

0.029 

2E-07 

2E-10 

Carbon  Disulfide 

8E-09 

0.1 

8E-08 

Chlorobenzene 

8E-09 

0.02 

4E-07 

Chloroform 

6E-09 

2E-09 

0.01 

0.0061 

6E-07 

IE-11 

Ethylbenzene 

2E-08 

0.1 

2E-07 

Methylene  Chloride 

2E-08 

7E-09 

0.06  - 

0.0075 

3E-07 

5E-11 

Toluene 

8E-09 

0.2 

4E-08 

Total  Xylenes 

IE-08 

2 

7E-09 

SVOCs 

2 ,4-D  ichlorophenol 

5E-07 

0.003 

2E-04 

2-Methylhaphthalene 

Bis(2-ethylhexyl)phthalate 

2E-07 

7E-08 

0.02 

0.014 

IE-05 

IE-09 

Benzo(a)anthracene 

2E-07 

0.73 

IE-07 

Benzo(a)pyrene 

2E-07 

7.3 

IE-06 

Benzo(b)fluoranthene 

2E-07 

0.73 

IE-07 

B  enzo  (k)fluoranthene 

2E-07 

0.73 

IE-07 

B  enzo  (g  ,h,  i)perylene 

Carbazole 

Chrysene 

2E-07 

0.073 

IE-08 

Dibenz(a,h)anthracene 

6E-08 

7.3 

4E-07 

Di-n-butylphthalate 

2E-07 

0.1 

2E-06 

Indeno(l  ,2,3-cd)pyrene 

2E-07 

0.73 

IE-07 

Fluoranthene 

6E-07 

0.04 

IE-05 

Naphthalene 

Phenanthrene 

Pyrene 

5E-07 

0.03 

2E-05 

Pesticides 

4,4’-DDD 

3E-07 

0.24 

8E-08 

4,4'-DDE 

3E-08 

0.34 

IE-08 

4, 4' -DDT 

4E-06 

IE-06 

0.0005 

0.34 

7E-03 

4E-07 

alpha-Chlordane 

4E-09 

2E-09 

0.00006 

1.3 

7E-05 

2E-09 

gamma-Chlordane 

Dieldrin 

3E-08 

IE-08 

0.00005 

16 

7E-04 

2E-07 

Total  HI  and  Car  Risk 

0.01 

3E-06 

ABBREVIATIONS  "  NOTES 

Car  -  carcinogenic  1 .  CDIs  for  parameters  which  do  not  have  toxicity  or  carcinogenic 

CDI  -  chronic  daily  intake  hazard  data  are  not  shown  in  Table. 

HI  -  hazard  index 

mg/kg-day  -  milligrams  per  kilogram  per  day 

Nc  -  noncarcinogenic 

RfD  -  Reference  Dose 

SVOCs  -  semivolatile  organic  compounds 

VOCs  -  volatile  organic  compounds 
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TABLE  8  -  23 

CALCULATION  OF  RISK  FROM  INGESTION  OF  SURFACE  SOIL/SEDIMENT 

FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


f 

ANALYTE 

CDI* 

Nc 

(mg/kg-day) 

CDI1 

Car 

(mg/kg-day) 

RfD 

(mg/kg-day) 

ORAL  SLOPE 

FACTOR 

(mgZkg-day)-l 

HAZARD 

QUOTIENT 

CANCER 

RISK 

VOCs 

-Methylene  Chloride 

4E-09 

6E-10 

0.06 

0.0075 

6E-08 

4E-12 

Toluene 

IE-08 

0.2 

5E-08 

Total  Xylenes 

2E-08 

2 

8E-09 

SVOCs 

Di-n-butylphthalate 

2E-07 

0.1 

2E-06 

Benzo(a)anthracene 

IE-07 

0.73 

7E-08 

Benzo(a)pyrene 

IE-07 

7.3 

8E-07 

Benzo(b)fluoranthene 

IE-07 

0.73 

9E-08 

;  B  e  nzo  (k)  fl  uo  ranthe  ne 

IE-07 

0.73 

7E-08 

jBenzo(g,h,i)perylene 

,Carbazole 

Chrysene 

IE-07 

0.073 

9E-09 

1 D  ibe  nz  (a ,  h)  anthr  ace  ne 

3E-08 

7.3 

2E-07 

;Indeno(l  ,2,3-cd)pyrene 

IE-07 

0.73 

8E-08 

Fluoranthene 

8E-07 

0.04 

2E-05 

jPhenanthrene 

Pyrene 

8E-07 

0.03 

3E-05 

Pesticides 

[M'-DDD 

2E-08 

0.24 

4E-09 

4, 4’ -DDE 

5E-08 

0.34 

2E-08 

4, 4' -DDT 

2E-06 

2E-07 

0.0005 

0.34 

3E-03 

8E-08 

igamma-Chlordane 

4E-09 

7E-10 

0.00006 

1.3 

7E-05 

9E-10 

i 

!Dieldrin 

IE-07 

2E-08 

0.00005 

16 

3E-03 

4E-07 

Total  HI  and  Car  Risk 

j 

0.01 

2E-06 

ABBREVIATIONS  NOTES 


Car  -  carcinogenic  1.  CDIs  for  parameters  which  do  not  have  toxicity  or  carcinogenic 

CDI  -  chronic  daily  intake  hazard  data  are  not  shown  in  Table. 

HI  -  hazard  index 

mgAkg-day  -  milligrams  per  kilogram  per  day 

Nc  -  noncarcinogenic 

RfD  -  Reference  Dose 

SVOCs  -  semivolatile  organic  compounds 

VOCs  -  volatile  organic  compounds 
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Table  8-20  presents  the  risks  to  the  current/future  site  worker.  The  primary  risk  drivers  are 
benzo(a)pyrene  (2  x  10'6)  and  dieldrin  (1  x  10'6).  Secondary  risk  drivers  were 
benzo(a)anthracene ,  benzo(b)fluoranthene,  benzo(k)fluoranthene,  dibenz(a,h)anthracene, 
indeno(l,2,3-cd)pyrene,  and  4,4’-DDT,  all  of  which  had  cancer  risks  of  approximately  2  x  10‘7. 
The  risks  from  benzo(a)anthracene,  benzo(k)fluoranthene,  dibenz(a,h)anthracene,  and 
indeno(l,2,3-cd)pyrene,  and  dieldrin  were  calculated  using  maximum  concentrations,  while  the 
other  risks  were  calculated  using  95th  UCL  concentrations.  The  maximum  detected 
concentration  for  the  four  PAHs  and  dieldrin  were  found  in  sediment  sample  SS-04,  located 
outside  of  the  fenced  Base  area. 

Table  8-21  provides  the  risks  for  the  current/future  area  residents  exposed  to  the  sediment 
samples.  As  discussed  previously,  these  are  exposed  sediments,  and  have  been  treated  in  the 
same  manner  as  surface  soil  samples  for  the  risk  assessment.  The  primary  cancer  risk  drivers 
for  this  scenario  are  benzo(a)pyrene  (9  x  10'7),  dibenz(a,h)anthracene  (2  x  10‘7),  and  dieldrin 
(8  x  10'7).  The  risks  from  dibenz(a,h)anthracene,  and  dieldrin  were  calculated  using  maximum 
concentrations,  while  the  risks  from  benzo(a)pyrene  were  calculated  using  the  95th  UCL 
concentration.  The  maximum  detected  concentrations  for  dibenz(a,h)anthracene  and  dieldrin 
were  found  in  sediment  sample  SS-04,  located  outside  of  the  fenced  Base  area. 

Table  8-22  provides  the  risks  for  the  future  construction  worker  scenario.  The  primary  cancer 
risk  driver  for  this  scenario  is  benzo(a)pyrene  (1  x  10'6).  The  secondary  risk  drivers  are 
benzo(a)anthracene,  benzo(b)fluoranthene,  benzo(k)fluoranthene,  dibenz(a,h)anthracene, 
indeno(  1,2, 3-cd)pyrene,  4,4’-DDT,  and  dieldrin,  all  of  which  had  cancer  risks  of  between  1  x 
10'7  and  5  x  10'7.  As  described  above,  the  risks  from  benzo(a)anthracene,  benzo(k)fluoranthene, 
dibenz(a,h)anthracene,  indeno(l,2,3-cd)pyrene,  and  dieldrin,  were  calculated  using  maximum 
concentrations,  while  the  other  risks  were  calculated  using  95th  UCL  concentrations.  The 
maximum  detected  concentration  for  these  compounds  were  found  in  sediment  sample  SS-04, 
located  outside  of  the  fenced  Base  area. 

Table  8-23  provides  the  results  for  the  future  residential  scenario.  The  primary  risk  drivers  are 
benzo(a)pyrene  (8  x  10'7),  dibenz(a,h)anthracene  (2  x  10'7),  and  dieldrin  (4  x  10'7).  The 
concentrations  used  in  the  risk  assessment  are  the  same  as  those  used  for  the  site  worker  scenario 
described  previously. 

8.1.5.3.3  Groundwater  Risks 

Tables  8-24  and  8-25  present  the  risks  associated  with  site  groundwater.  Table  8-24  addresses 
the  risks  from  groundwater  ingestion,  and  Table  8-25  addresses  dermal  contact  to  groundwater. 
Both  of  these  scenarios  are  part  of  a  future  residential  exposure  pathway,  as  there  is  no  current 
or  anticipated  groundwater  use  at  Site  2.  Note  that  the  CDIs  (mg/kg-day)"1  presented  in  these 
tables  are  the  intakes  calculated  in  the  corresponding  exposure  tables.  For  the  future  residential 
scenario,  the  30-year  intake  is  used  to  represent  a  combined  child  and  adult  exposure. 

The  HI  for  the  groundwater  ingestion  scenario  (Table  8-24)  is  9.68,  which  exceeds  the  EPA 


Stewart  ANG  Base  Site  2  Draft-Final  RI  (SITE2-RI.DFF) 


8-55 


March  31,  1997 


TABLE  8  -  24 

CALCULATION  OF  RISK  FROM  INGESTION  OF  GROUNDWATER 
FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


CDI* 

CDI* 

ORAL  SLOPE 

HAZARD 

CANCER 

Nc 

Car 

RfD 

FACTOR 

QUOTIENT 

RISK 

!  ANALYTE 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day)-l 

jvOCs 

1,1-DichIoroe  thane 

2-Butanone 

IE-04 

0.6 

2E-04 

1 ,2-Dichloroethene  (total) 
;2-Hexanone 

7E-05 

0.02 

3E-03 

Carbon  Disulfide 

Chloroe  thane 
'^-Methyl-2-Pentanone 

3E-05 

0.1 

3E-04 

Acetone 

2E-04 

0.1 

2E-03 

.Chloroform 

IE-04 

3E-05 

0.01 

0.0061 

IE-02 

2E-07 

Chloromethane 

Ethylbenzene 
-Tri  chloroe  the  ne 
jVinyl  Chloride 

4E-04 

0.1 

4E-03 

;SVOCs 

;2-Methylnaphthalene 

2,4-DichIorophenol 

2E-04 

0.003 

7E-02 

Bis(2-ethylhexyl)phthalate 

Dibenzofuran 

4E-04 

9E-05 

0.02 

0.014 

2E-02 

IE-06 

joiethylphthalate 

3E-05 

0.8 

4E-05 

Di-n-butylphthalate 

3E-05 

0.1 

3E-04 

Di-n-octylphthalate 

jFIuorene 

[Naphthalene 

3E-05 

0.04 

9E-04 

Phenol 

i 

2E-04 

0.6 

3E-04 

PEST/PCBs 

4,4’-DDD 

8E-05 

0.24 

2E-05 

4,4'-DDE 

6E-06 

0.34 

2E-06 

|4,4'-DDT 

4E-04 

9E-05 

0.0005 

0.34 

8E-01 

3E-05 

alpha-Chlordane 

2E-07 

6E-08 

0.00006 

1.3 

4E-03 

8E-08 

Endrin 

IE-06 

0.0003 

5E-03 
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TABLE  8  -  24  (cont.) 

CALCULATION  OF  RISK  FROM  INGESTION  OF  GROUNDWATER 
FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


CDI1 

CDI* 

ORAL  SLOPE 

HAZARD 

CANCER 

Nc 

Car 

RfD 

FACTOR 

QUOTIENT 

RISK 

ANALYTE 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day)-l 

TOTAL  METALS 

Aluminum 

Antimony 

7E-04 

0.0004 

2E+00 

Arsenic 

4E-04 

IE-04 

0.0003 

1.5 

1E+00 

2E-04 

Barium 

5E-03 

0.07 

7E-02 

Beryllium 

2E-05 

6E-06 

0.005 

4.3 

5E-03 

3E-05 

Cadmium 

IE-04 

0.0005 

2E-01 

Calcium 

Chromium 

5E-04 

i 

5E-04 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

7E-01 

0.14 

5E+00 

Nickel 

Potassium 

9E-04 

0.02 

5E-02 

Selenium 

3E-05 

0.005 

6E-03 

Silver 

Sodium 

IE-04 

0.005 

2E-02 

Thallium 

Vanadium 

2E-05 

0.00009 

3E-01 

Zinc 

IE-02 

0.3 

4E-02 

Cyanide 

4E-04 

0.02 

2E-02 

Total  HI  and  Car  Risk 

10 

2E-04 

ABBREVIATIONS  NOTES 


Car  -  carcinogenic  1.  CDIs  for  parameters  which  do  not  have  toxicity  or  carcinogenic 

CDI  -  chronic  daily  intake  hazard  data  are  not  shown  in  Table. 

HI  -  hazard  index 

mg/kg-day  -  milligrams  per  kilogram  per  day 

Nc  -  noncarcinogenic 

RfD  -  Reference  Dose 

SVOCs  -  semivolatile  organic  compounds 

VOCs  -  volatile  organic  compounds 
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TABLE  8  -  25 

CALCULATION  OF  RISK  OF  FROM  DERMAL  CONTACT  TO  GROUNDWATER  WHILE  BATHING 

FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


CDI1 

CDI1 

ORAL  SLOPE 

HAZARD 

CANCER 

Nc 

Car 

RfD 

FACTOR 

QUOTIENT 

RISK 

ANALYTE 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day)-l 

VOCs 

!  1,1  -Dichloroe  thane 

!2-Butanone 

6E-07 

0.6 

IE-06 

;l,2-Dichloroethene  (total) 
:2-Hexanone 

5E-06 

0.02 

2E-04 

Carbon  Disulfide 

5E-06 

0.1 

5E-05 

Chloroe  thane 

4-Methy!-2-Pentanone 

'Acetone 

5E-07 

0.1 

5E-06 

.Chloroform 

IE-05 

4E-06 

0.01 

0.0061 

IE-03 

2E-08 

Chloromethane 

Ethylbenzene 

Trichloroethene 

Vinyl  Chloride 

2E-0* 

0.1 

2E-03 

SVOCs 

2-Methylnaphthalene 

!2,4-Dichlorophenol 

5E-05 

0.003 

2E-02 

Bis(2-ethylhexy])phthalate 

iDibenzofuran 

6E-W 

3E-04 

0.02 

0.014 

3E-02 

4E-06 

Diethylphthalate 

3E-06 

0.8 

3E-06 

Di-n-butylphthalate 

Di-n-octvlphthalate 

3E-05 

0.1 

3E-04 

Fluorene 

7E-05 

0.04 

2E-03 

Naphthalene 

Phenol 

7E-06 

0.6 

IE-05 

jPEST/PCBs 

4,4'-DDD 

IE-03 

0.24 

3E-04 

4,4-DDE 

8ET>5 

0.34 

3E-05 

^A’-DDT 

7E-03 

3E-03 

0.0005 

0.34 

1E+01 

IE-03 

alpha-Chlordane 

8E-07 

3E-07 

0.00006 

1.3 

IE-02 

4E-07 

Endrin 

IE-06 

0.0003 

3E-03 
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TABLE  8-25  (cont.) 

CALCULATION  OF  RISK  OF  FROM  DERMAL  CONTACT  TO  GROUNDWATER  WHILE  BATHING 

FUTURE  RESIDENTIAL  SCENARIO 
STEWART  AIR  NATIONAL  GUARD  BASE 
NEWBURGH,  NEW  YORK 


CDI1 

CDI1 

ORAL  SLOPE 

HAZARD 

CANCER 

Nc 

Car 

RfD 

FACTOR 

QUOTIENT 

RISK 

ANALYTE 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) 

(mg/kg-day) -1 

TOTAL  METALS 

Aluminum 

Antimony 

IE-06 

0.0004 

3E-03 

Arsenic 

8E-07 

3E-07 

0.0003 

1.5 

3E-03 

5E-07 

Barium 

9E-06 

0.07 

IE-04 

Beryllium 

4E-08 

2E-08 

0.005 

4.3 

9E-06 

8E-08 

Cadmium 

2E-07 

0.0005 

4E-04 

Calcium 

Chromium 

9E-07 

1 

9E-07 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

IE-03 

0.14 

9E-03 

Nickel 

2E-06 

0.02 

Potassium 

Selenium 

5E-08 

0.005 

IE-05 

Silver 

2E-07 

0.005 

4E-05 

Sodium 

Thallium 

Vanadium 

4E-08 

0.00009 

5E-04 

Zinc 

2E-05 

0.3 

7E-05 

Cyanide 

7E-07 

0.02 

4E-05 

Total  HI  and  Car  Risk 

13 

IE-03 

ABBREVIATIONS 
Car  -  carcinogenic 
CDI  -  chronic  daily  intake 
HI  -  hazard  index 

mg/kg-day  -  milligrams  per  kilogram  per  day 

Nc  -  noncarcinogenic 

RfD  -  Reference  Dose 

SVOCs  -  semivolatile  organic  compounds 

VOCs  -  volatile  organic  compounds 


NOTES 

1.  CDIs  for  parameters  which  do  not  have  toxicity  or  carcinogenic 
hazard  data  are  not  shown  in  Table. 
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target  level  of  1.0.  The  highest  individual  hazard  quotients  are  for  manganese  (5),  antimony 
(2)  and  arsenic  (1).  The  highest  organic  hazard  quotient  is  for  4,4’-DDT  (0.8).  The  metals 
hazard  quotients  were  based  on  95th  UCL  concentrations,  while  the  hazard  quotient  for  4,4’- 
DDT  was  calculated  from  the  maximum  detected  concentration,  1 1  /rg/L,  which  was  present  in 
well  MW-01,  located  west  of  the  pesticide  pit. 

The  cancer  risk  for  this  scenario  is  2  x  104,  which  is  above  the  EPA  target  range  of  104  to  10 6. 
The  cancer  risk  drivers  are  arsenic  (2  x  104),  beryllium  (3  x  10 5),  4,4’-DDT  (3  x  10'5),  and 
4,4’-DDD  (2  x  105).  Cancer  risks  for  bis  (2-ethylhexyl)phthalate  (1  x  10  6)  and  4,4’-DDE  (2 
x  10  s)  also  exceeded  106.  Of  these,  only  4,4’-DDD  and  4,4’-DDT  were  calculated  using 
maximum  concentrations.  The  maximum  value  of  4,4’-DDT  was  found  in  MW-01,  while  the 
maximum  value  of  4,4’-DDD  was  found  in  SW-02. 

The  HI  for  the  dermal  contact  to  groundwater  scenario  (Table  8-25)  is  13,  which  exceeds  the 
EPA  target  level  of  1.0.  The  highest  individual  hazard  quotient  is  for  4,4’-DDT  (10),  which 
accounts  for  most  of  the  overall  HI.  The  concentration  of  4,4’-DDT  used  in  the  calculation  was 
the  95th  UCL. 

The  cancer  risk  for  this  scenario  is  1  x  10 3,  which  is  above  the  EPA  target  range  of  104  to  10'6. 
The  highest  cancer  risks  are  for  4,4’-DDT  (1  x  10'3),  and  4,4’-DDD  (3  x  104),  bis  (2- 
ethylhexyl)phthalate  (4  x  10 6)  and  4,4’-DDE  (3  x  10'5).  Of  these,  only  4,4’-DDD  and  4,4’-DDT 
were  calculated  using  maximum  concentrations.  The  maximum  value  of  4,4’-DDT  was  found 
in  MW-01,  while  the  maximum  value  of  4,4’-DDD  was  found  in  SW-02. 

8. 1.5. 3. 4  Risk  Characterization  for  Lead  Exposure 

Lead  is  a  COPC  at  many  sites,  however  there  are  no  published  hazard  evaluation  criteria  for  this 
element  (RfD,  Reference  Concentration,  slope  factor,  or  the  inhalation  unit  risk).  It  is  not  a 
historical  COPC  at  Site  2,  but  it  was  detected  in  groundwater  at  levels  exceeding  MCLs,  which 
merits  the  inclusion  of  lead  in  the  risk  assessment.  Since  lead  in  soils  was  at  or  below 
background,  the  only  real  issue  for  lead  is  groundwater,  even  though  the  EPA  model  considers 
all  media  containing  lead.  Therefore,  only  the  risks  to  future  on-site  residents  need  be 
considered.  Lead  risks  are  evaluated  using  EPA’s  Biokinetic  Uptake  Model.  This  model 
evaluates  risks  to  children  who  are  the  most  susceptible  to  health  effects  from  lead.  The 
Biokinetic  Uptake  Model  estimates  the  blood  lead  level  in  children  using  a  combination  of  site- 
specific  and  national  default  values  for  different  media  concentrations.  Media  considered  include 
air,  drinking  water,  soil,  diet,  paint,  and  dust.  The  model  combines  all  the  intakes  to  develop 
blood  lead  concentrations  for  children  at  different  ages.  These  values  can  then  be  compared  with 
national  default  values  and  with  EPA  guidance  to  evaluate  site  risks. 

The  following  values  were  used  in  the  model.  A  brief  discussion  of  these  values  follows  the 
table. 
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Media 


National  Default  Value 


Site-Specific  Value 


Air 

Drinking  Water 

Soil 

Diet 

Paint 

Dust 


0.20  /xg/m3 
4.0  /xg/L 
200  /xg/g 

Default  value,  age  dependent 
0.00  /xg/day 
28%  of  soil  value 


0.20  n g/m3 
35  /xg/L 
16.8  /xg/g 

Default  value,  age  dependent 
0.00  /xg/day 
28%  of  soil  value 


Most  of  the  values  used  in  the  risk  assessment  are  the  same  as  the  national  default  values.  Site- 
specific  data  were  available  for  soil  and  groundwater.  Site  groundwater  concentrations  were 
used  as  the  drinking  water  input.  For  the  other  intakes  it  was  assumed  that  the  conditions  at  the 
site  would  be  similar  to  those  at  most  other  sites.  The  paint  uptake  was  left  at  0.00  /xg/day 
because  any  homes  at  Site  2  would  be  new  construction  and  would  use  lead-free  paint. 

The  results  of  the  modelling  runs  are  summarized  in  Figure  8-5.  Full  results  are  in  Appendix 
M.  The  graph  shows  a  comparison  of  the  blood-lead  levels  calculated  using  site-specific  data 
and  the  blood-lead  levels  calculated  using  the  national  default  values.  Both  sets  can  be  compared 
to  EPA’s  health  guideline  of  10  micrograms  per  deciliter  (/xg/dL).  As  the  figure  shows,  the  site 
blood-lead  levels  slightly  exceed  the  national  default  values  for  several  of  the  age  groups,  but 
are  well  below  the  10  /xg/dL  standard,  even  using  the  maximum  detected  groundwater 
concentration  of  35  /xg/L.  Only  one  groundwater  sample  (35  /xg/L)  exceeded  the  lead  MCL  of 
15  /xg/L.  All  the  other  groundwater  samples  had  concentrations  below  15  /xg/1. 

8.1.6  Human  Health  Risk  Assessment  Uncertainty  Assessment 

Uncertainty  is  inherent  in  many  aspects  of  the  risk  assessment  process.  Each  step  in  the  process, 
from  the  initial  sampling  through  the  risk  characterization  adds  some  degree  of  uncertainty  to 
the  final  risk  estimates.  This  section  will  briefly  discuss  most  of  the  uncertainty  factors,  and 
provide  estimates  of  the  potential  errors  for  the  Site  2  risk  assessment. 

8. 1.6.1  Uncertainty  in  Data  Collection  and  Evaluation 

There  are  a  number  of  uncertainty  issues  associated  with  the  data  collection  and  evaluation 
processes.  One  is  the  number  and  location  of  the  samples.  This  project  was  an  RI,  and  was 
planned  to  evaluate  the  nature  and  extent  of  contamination.  Borings  were  placed  in  areas  of 
suspected  contamination,  and  samples  were  sent  to  the  laboratory  based  upon  screening  results. 
As  such,  the  soil  sample  results  obtained  can  be  classified  as  neither  random  nor  systematic. 
Exposure  point  concentrations  will  be  biased  by  applying  statistical  methods  which  assume  the 
underlying  contaminant  distribution  is  either  normal  or  lognormal.  The  statistical  results  at 
Stewart  are  driven  by  the  2  or  3  high  results,  not  by  a  true  distribution,  and  are  not  necessarily 
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reflective  of  the  large  number  of  non-detect  samples.  The  exposure  point  concentrations  derived 
from  these  results  will  tend  to  have  a  high  bias  and  will  generate  risk  values  likely  to  be  greater 
than  the  actual  site  risk.  The  collection  of  these  non-random,  non-systematic  samples  was 
necessary  to  meet  the  goals  of  the  RI. 

The  locations  of  the  monitoring  wells  for  the  RI  also  introduced  uncertainty  to  the  risk 
assessment.  In  accordance  with  ANGSIP,  monitoring  wells  were  not  installed  in  areas  with 
obvious  soil  contamination  (based  on  field  screening  results).  Therefore,  the  monitoring  well 
results  may  have  a  low  bias.  Another  issue  with  monitoring  wells  is  the  location  of  the  wells 
relative  to  Site  1,  the  former  Base  landfill.  Several  of  the  wells  are  downgradient  of  the  landfill, 
and  contaminants  detected  in  these  wells  may  be  attributable  to  the  landfill  and  not  to  Site  2. 

Another  important  factor  for  groundwater  is  the  lack  of  background  data.  As  described  above, 
the  groundwater  gradients  determined  from  the  wells  installed  for  the  RI  were  different  from  the 
historical  gradients,  and  indicated  near-radial  flow  from  Site  2.  Therefore,  wells  believed  to  be 
background  based  on  historical  flow  patterns  were  determined  to  be  downgradient  of  the  site. 
Without  background  data,  it  was  not  possible  to  evaluate  the  metals  concentrations  detected  in 
order  to  determine  if  the  metals  were  indicative  of  site  contamination,  or  are  reflective  of 
background  conditions.  In  order  to  be  conservative,  all  metals  were  retained  in  the  risk 
assessment.  As  metals  were  a  major  component  of  the  calculated  risk,  it  is  evident  that  the  lack 
of  metals  background  data  is  biasing  the  results  of  the  risk  assessment  to  the  high  side. 

Uncertainty  is  also  introduced  by  using  the  95th  UCL  to  estimate  risks.  This  calculation 
assumes  that  the  COPC  is  present  in  all  the  samples  of  a  given  media,  and  the  concentration  is 
assumed  to  be  one-half  the  detection  limit  in  all  samples  reported  as  non-detects.  In  reality,  for 
COPCs  detected  in  only  a  few  samples,  the  COPC  is  likely  not  present  in  all  of  the  samples. 
Using  this  approach  to  calculate  the  exposure  point  concentration  will  cause  an  overestimation 
of  site  risks,  and  is  a  more  conservative  approach. 

Uncertainty  is  also  introduced  through  the  use  of  qualified  data.  As  a  result  of  the  data 
validation  process,  all  data  was  indicated  as  acceptable,  or  flagged  as  "U, "  indicating  non-detect, 
"J,"  indicating  estimated  value,  or  "R,"  indicating  that  the  datum  was  rejected.  All  unflagged 
and  J-flagged  data  were  used  as  is.  All  U-flagged  data  were  used  at  one-half  the  reported  value. 
All  R-flagged  data  was  omitted  from  the  risk  assessment.  This  process  can  introduce  uncertainty 
in  several  ways.  The  use  of  estimated  data  can  result  in  either  under  or  overestimation  of  site 
risks.  The  use  of  one-half  the  detection  limit  may  also  under  or  overestimate  risks,  though 
overestimation  of  risks  may  be  more  likely.  The  presence  of  rejected  data  is  more  difficult  to 
evaluate.  At  Site  2,  for  a  few  analytes,  the  number  of  data  points  was  reduced  to  a  point  where 
the  statistical  methods  are  more  prone  to  errors.  This  was  evident  in  only  a  few  cases,  most 
notably  for  4,4’-DDT  in  sediment.  This  likely  resulted  in  an  overestimation  of  risks. 

The  presence  of  Tentatively  Identified  Compounds  (TICs)  is  an  issue  which  may  result  in  an 
underestimation  of  risks.  When  only  a  small  number  of  TICs  are  present  at  a  site,  as  was  the 
case  at  Site  2,  TICs  are  not  considered  in  the  quantitative  risk  assessment.  These  COPCs, 
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however,  do  pose  a  risk,  and  not  including  them  in  the  risk  assessment  will  result  in  an 
underestimation  of  site  risks.  At  Site  2,  few  TICs  were  reported,  and  the  exclusion  of  TICs 
from  the  risk  assessment  does  not  affect  the  overall  results. 

8. 1.6. 2  Uncertainty  in  Exposure  Assessment 

A  number  of  uncertainties  are  inherent  in  evaluating  exposures  and  predicting  future  land  use. 
A  large  part  of  the  risk  assessment  is  the  estimation  of  risks  that  are  conditional  upon  the 
existence  of  the  exposure  conditions  analyzed.  If  the  exposure  does  not  occur,  no  risks  are 
present.  The  assessment  does  not  consider  the  probability  of  these  exposures  actually  occurring. 
This  is  especially  evident  when  considering  future  exposures.  The  future  construction  worker 
scenario  assumes  that  construction  will  take  place  at  the  site  over  a  large  number  of  years,  an 
extremely  unlikely  event  given  the  small  size  of  the  site  and  the  current  land  uses.  The  use  of 
this  conservative  assumption  will  likely  lead  to  an  overestimation  of  site  risks. 

The  future  residential  assumptions  also  add  a  high  bias  to  the  risk  results.  The  future  residential 
scenario  assumes  that  residences  will  be  built  close  to  the  site  and  a  drinking  water  well  will  be 
drilled  into  the  shallow  bedrock  within  the  area  of  contamination.  The  scenario  also  assumes 
no  attenuation  of  contamination  over  time.  This  is  highly  unlikely  for  a  number  of  reasons. 
First,  the  site  is  part  of  an  active  Base,  which  will  likely  remain  active  for  the  foreseeable 
future.  Site  1,  located  within  40  to  50  feet  of  Site  2,  is  planned  for  construction  of  a  cap  in  the 
next  two  years.  Along  with  this  landfill  cap,  fencing  and  other  restrictions  on  land  use  will  be 
put  in  place.  Also,  the  shallow  bedrock  is  not  a  major  source  of  water,  and  would  not  likely 
be  tapped  by  an  on-site  well,  especially  since  city  water  is  supplied  to  the  Base.  Any  residential 
use  of  the  site,  though  unlikely,  would  be  many  years  into  the  future,  and  natural  attenuation 
may  have  slightly  reduced  the  site  contamination.  Again,  these  are  all  highly  conservative 
assumptions  which  will  likely  result  in  an  overestimation  of  site  risks. 

For  residential  land  use  scenarios,  all  soil  exposures  were  assumed  to  have  an  exposure 
frequency  of  350  days  per  year.  This  will  result  in  an  overestimation  of  site  risks,  as  it  does 
not  account  for  snow  covering,  or  other  inclement  weather  which  would  limit  exposures.  As 
described  above,  the  use  of  these  conservative  assumptions  will  generate  a  risk  estimate  greater 
than  the  actual  site  risk. 

8. 1.6. 3  Uncertainty  in  Toxicity  Assessment 

It  is  important  to  note  that  pesticides,  the  primary  COPCs  at  Site  2,  all  had  toxicity  values.  This 
decreases  the  uncertainty  in  the  risk  evaluation  because  it  allows  for  full  evaluation  of  the  risks 
from  the  pesticides. 

A  number  of  the  COPCs  at  Site  2,  however,  had  no  published  reference  doses  or  slope  factors. 
These  were: 
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VOCs 


•  chloromethane  •  4-methyl-2-pentanone 

•  1 , 1-dichloroethane  •  trichloroethene 

•  cis- 1 , 2-dichloroethene  •  vinyl  chloride 

•  2-hexanone 

SVOCs 

•  2-methylnaphthalene 

•  benzo(a)anthracene 

•  benzo(b)fluoranthene 

•  benzo(k)fluoranthene 

•  benzo(g,h,i)perylene 

•  carbazole 

•  chrysene 

Inorganics 

•  aluminum  •  lead 

•  calcium  •  magnesium 

•  cobalt  •  potassium 

•  copper  •  sodium 

•  iron  •  vanadium 

Of  these,  a  number  have  toxicity  information  such  as  weight  of  evidence  classification  which 
indicates  that  these  have  a  strong  potential  for  adverse  health  effects.  The  lack  of  toxicity  values 
for  these  chemicals  leads  to  an  underestimation  of  site  risks,  but  this  is  likely  not  significant  as 
these  chemicals  are  not  the  primary  COPCs. 

Several  of  these  compounds,  such  as  chrysene,  did  not  have  toxicity  values,  but  as  described 
previously,  were  included  in  the  risk  assessment  through  the  use  of  TEFs.  Because  the  TEFs 
are  estimates,  the  use  of  the  TEFs  adds  a  measure  of  uncertainty  to  the  final  result,  but  lowers 
the  degree  of  underestimation  since  these  COPCs  are  at  least  evaluated.  TEFs  are  conservative 
estimates,  so  the  use  of  TEFs  will  likely  result  in  an  overestimation  of  site  risks. 

Uncertainty  is  also  inherent  in  the  toxicity  values  themselves.  Many  of  the  studies  used  to 
develop  these  numbers  were  conducted  on  animals,  with  the  results  extrapolated  to  humans.  In 
addition,  many  of  the  studies  evaluated  subchronic  exposures,  with  the  toxicity  values 
extrapolated  to  chronic  effects.  Because  the  resulting  toxicity  values  are  often  based  on  95th 
percentile  confidence  intervals,  chemical-specific  risks  may  be  overestimated. 

Toxicity  information  was  not  available  for  dermal  exposure  and  several  assumptions  were  made 
which  increase  the  uncertainty  of  the  results.  For  dermal  contact  to  groundwater,  oral  toxicity 


•  dibenz(a,h)anthracene 

•  di-n-octylphthalate 

•  indeno(l,2,3-cd)pyrene 

•  naphthalene 

•  phenanthrene 
dibenzofuran 
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values  were  used  without  adjustment  to  calculate  risks  from  dermal  exposure  because  EPA  has 
not  derived  toxicity  values  for  this  type  of  exposure.  There  have  not  been  many  studies 
evaluating  this  type  of  exposure.  This  assumes  that  in  the  study  used  to  determine  the  RfD, 
100%  of  the  chemical  administered  was  adsorbed  by  the  test  subject.  However,  this  is  also  a 
very  conservative  assumption.  It  is  likely  that  for  most,  if  not  all  COPCs  at  Site  2,  the  absorbed 
dose  from  dermal  exposures  would  be  less  than  the  dose  from  ingestion.  The  digestive  tract 
functions  to  absorb  materials  from  food,  while  the  skin  functions  as  a  protective  barrier  to 
prevent  absorption.  Therefore,  estimating  dermal  toxicity  values  from  oral  toxicity  values  by 
assuming  a  ratio  between  the  administered  dose  (oral  exposure)  and  the  absorbed  dose  (dermal 
exposure)  of  100%  will  likely  overestimate  the  risk. 

8. 1.6.4  Uncertainty  in  Risk  Characterization 

A  major  cause  of  uncertainty  in  the  risk  characterization  is  the  assumption  that  the  effects  of 
multiple  exposures  are  additive.  This  assumption  ignores  synergisms  and  antagonisms  between 
the  various  chemicals,  and  assumes  a  similarity  in  mechanisms  of  action  and  metabolism, 
assumptions  which  tend  to  overestimate  risk.  In  addition,  risks  summed  for  chemicals  having 
various  weight-of-evidence  classifications  as  well  as  different  target  organisms  also  tends  to 
overestimate  risk. 

There  is  also  uncertainty  associated  with  the  lack  of  background  data.  Because  a  large  portion 
of  the  risk  from  groundwater  is  due  to  metals,  which  are  not  historical  contaminants  of  concern 
at  Site  2,  the  lack  of  groundwater  background  data  is  likely  causing  risks  to  be  overestimated. 
Several,  if  not  all,  of  the  metals  contributing  to  the  site  risk  are  probably  reflective  of 
background  conditions.  This  argument  can  be  supported  by  examining  the  metals  data  from 
soils.  No  metals  were  present  in  soils  (the  source  area)  at  levels  exceeding  background,  so  there 
is  no  obvious  source  of  metals  contamination  to  groundwater. 

Another  factor  is  the  inclusion  of  chemicals  which  result  in  unacceptable  risk  at  their  quantitation 
limits.  A  number  of  these  chemicals  are  listed  in  RAGS,  including  antimony,  arsenic,  and 
benzo(a)pyrene,  all  of  which  are  present  at  Site  2.  Antimony  and  arsenic  will  yield  unacceptable 
HQs  at  there  detection  limits  in  groundwater.  Even  one  detection  of  these  chemicals  at  a  site 
could  result  in  unacceptable  risk  levels,  indicating  that  the  presence  of  these  chemicals  at  Site 
2  may  result  in  an  overestimation  of  site  risks. 

8.1.7  Human  Health  Risk  Assessment  Conclusions 

A  quantitative  human  health  risk  assessment  was  conducted  for  Site  2.  The  conclusions  are  as 
follows: 

•  The  risks  for  all  current  site  receptors  are  within  or  below  the  EPA  targets. 

•  The  risks  for  all  future  receptors,  with  the  exception  of  future  residents,  are  within  or 
below  the  EPA  targets. 
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•  The  risks  to  future  receptors  exceed  EPA  risk  targets  for  only  one  environmental 
medium,  groundwater.  Exposure  scenarios  involving  either  ingestion  of  or 
dermal  contact  to  groundwater  produced  carcinogenic  and  noncarcinogenic  risks 
that  marginally  exceeded  EPA  risk  targets.  However,  extremely  conservative 
exposure  assumptions  were  used  in  these  risk  calculations.  Therefore,  it  is  likely 
that  the  risks  are  highly  overestimated  and  that  actual  site  risks  would  be  much 
lower. 

8.2  Ecological  Risk  Assessment 

An  ecological  risk  assessment  was  performed  to  evaluate  potential  risks  to  habitats  and  ecological 
receptors  within  and  adjacent  to  Site  2.  This  ecological  risk  assessment  describes  existing 
habitats  and  ecological  receptor  species  expected  to  inhabit  the  vicinity  of  the  site  and  evaluates 
potential  risks  associated  with  exposure  of  these  biota  to  detected  sediment  constituents.  The 
ecological  risk  assessment  is  largely  a  screening-level  analysis  of  potential  environmental  risk. 
It  should  be  noted  that  while  the  following  ecological  risk  assessment  is  presented  in  a  format 
following  an  EPA  approach,  NYSDEC  Step  I  Fish  and  Wildlife  Impact  Analysis  requirements 
have  been  included  in  the  following  sections. 

8.2.1  Introduction 

This  ecological  characterization  describes  the  existing  habitats  and  ecological  receptor  species 
that  have  been  noted  or  are  expected  to  be  present  in  the  vicinity  of  Site  2  at  Stewart  ANG  Base. 
The  discussion  of  habitats  and  receptor  species  is  based  on  existing  information  obtained  from 
various  state  agencies  and  a  site  visit  conducted  by  an  ecologist. 

8.2.2  Habitat  and  Receptor  Species  Characterization 
8.2.2. 1  Ecological  Setting 

The  site  is  located  within  the  Hudson  Valley  (Central  Hudson)  ecozone  (Reschke,  1990).  A 
topographical  map  of  the  site  depicting  important  ecological  resource  areas  within  a  two-mile 
radius  of  the  site  is  presented  in  Figure  8-6.  No  NYSDEC  Significant  Habitats  (as  defined  by 
the  Natural  Heritage  Program)  or  habitats  supporting  endangered,  threatened,  or  rare  species  are 
present  within  two  miles  of  the  site  (Appendix  N). 

Several  significant  water  bodies  are  located  within  two  miles  of  the  site.  Lake  Washington 
represents  the  nearest  significant  aquatic  habitat  in  proximity  to  the  site  and  is  located 
approximately  2,000  feet  southeast  of  Site  2.  Brookside  Pond  and  Silver  Stream  Reservoir  are 
located  approximately  1.5  miles  northeast  and  south  of  the  site,  respectively.  Several  named 
streams  (Quassaic  Creek  and  Silver  Stream)  and  numerous  unnamed  streams  are  also  present 
within  two  miles  of  the  site  (Figure  8-6).  No  wild,  scenic  and  recreational  rivers  are  present 
in  the  vicinity  of  the  site  (Appendix  N). 


Stewart  ANG  Base  Site  2  Draft-Final  RI  (SITE2-RI.DFF) 


8-67 


March  31,  1997 


W  NB-29 


/  D rooktidt 


reservation 

;  FORCE  BASE  _ 


i  f 


W  CO-2 


W  CO  -19 


W  CO-3 


Quassalc 

Creek 


STEWART  AIR  NATIONAL  GUARD  BASE 

ANEPTEK 

CORPORATION 

TOPOGRAPHIC  MAP 

Analytic,  Environmental 
and  Process  Technologies 

FISH  AND  WILDLIFE  RESOURCES 

NEWBURGH,  NEW  YORK 

FIGURE:  8-6 

8-68 


In  addition  to  the  aquatic  resources  discussed  above,  six  NYSDEC-regulated  wetlands  are  located 
within  a  two-mile  radius  of  the  site.  Wetlands  CO-3  and  CO-19  are  each  located  approximately 
one  mile  southwest  and  southeast  of  the  site,  respectively.  Other  state-regulated  wetlands  present 
within  two  miles  of  the  site  include  CO-6  (1.3  miles  south  of  the  site),  CO-2  (1.5  miles  west  of 
the  site),  NB-27  (1.5  miles  northwest  of  the  site),  and  NB-29  (1.4  miles  northeast  of  the  site). 

8.2.2.2  Drainage  Characteristics 

Surface  water  runoff  from  the  site  flows  to  the  east  within  several  small  intermittent  channels 
located  downslope  of  Site  2.  These  channels  appear  to  contain  surface  water  flows  only  in 
response  to  periods  of  precipitation.  The  channels  discharge  runoff  water  into  a  large  forested 
and  wet  meadow  wetland  area  located  at  the  base  of  the  slope.  Prior  to  the  construction  of 
Interstate  Route  87,  it  appears  that  surface  water  from  the  site  flowed  into  the  wetlands  at  the 
base  of  the  slope  and  then  southeast  in  Lake  Washington.  Current  surface  water  flows 
downgradient  from  this  wetland  are  depicted  in  Figure  8-7. 

Surface  waters  flow  to  the  north  from  the  wetland  located  at  the  base  of  the  slope  and  then  east 
via  a  culvert  under  Interstate  Route  87  (New  York  State  Thruway).  Surface  waters  then 
continue  within  a  small  unnamed  stream  which  flows  northeast  for  approximately  7,000  feet  into 
Brookside  Pond.  This  pond  forms  a  portion  of  NYSDEC-regulated  wetland  NB-29.  Surface 
waters  from  Brookside  Pond  enter  Quassaic  Creek  and  flow  southeast  for  approximately  3,000 
feet  into  Harrison  Pond  (an  impounded  portion  of  Quassaic  Creek).  Surface  water  flows  east 
after  exiting  Harrison  Pond  within  Quassaic  Creek  for  approximately  4,000  feet  where  it  enters 
Muchattoes  Lake  (another  impounded  portion  of  Quassaic  Creek).  Surface  water  flows  continue 
to  the  east  within  Quassaic  Creek  and  discharge  into  the  Hudson  River  approximately  7,200  feet 
downstream  from  Muchattoes  Lake.  The  lower  portion  of  Quassaic  Creek  (downstream  of 
Harrison  Pond)  is  classified  by  NYSDEC  as  a  Class  C  waterway.  The  portion  of  Quassaic 
Creek  located  upstream  of  Harrison  Pond  to  Brookside  Pond  represents  a  Class  D  waterway. 
Class  C  and  D  waters  are  best  suited  for  fishing.  Class  C  waters  are  suitable  for  fish 
propagation  and  survival  while  Class  D  waters  are  suitable  for  fish  survival  but  natural 
conditions  do  not  support  fish  propagation. 

8.2.2.3  Habitat  Cover  Types 

Four  wetland  cover  types  (Cowardin  et  al. ,  1989)  were  identified  within  one-half  mile  of  the 
study  area:  palustrine  emergent  wetlands  (wet  meadow),  palustrine  forested  wetlands,  palustrine 
open  water  (pond),  and  lacustrine  open  water  (lake).  Three  upland  cover  types  were  also 
identified  in  the  study  area:  grasslands,  old  field  habitat  (deciduous  shrubland),  and  deciduous 
forest.  Figure  8-8  depicts  the  locations  of  habitat  cover  types  present  within  one-half  mile  of 
the  site.  Brief  descriptions  of  each  identified  cover  type  are  presented  in  the  following  sections. 
The  habitats  noted  within  one-half  mile  of  the  site  are  typical  for  this  area  of  New  York  and  do 
not  represent  unusual  natural  communities. 
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Palustrine  Emergent  Wetlands  (Wet  Meadow) 

This  cover  type  is  present  within  one  area  located  at  the  base  of  the  slope  downgradient  from 
the  site.  This  wetland  likely  contains  shallow  standing  and/or  flowing  surface  water  during 
wetter  portions  of  the  year  but  may  be  saturated  to  the  surface  during  the  remaining  portions  of 
the  year.  Vegetation  noted  within  this  wetland  cover  type  includes  various  herbaceous  species 
including  sensitive  fern  ( Onoclea  sensibilis ),  common  reed  {Phragmites  australicus),  hydrophilic 
grasses  ( Gramineae  spp.),  and  sedges  ( Carex  spp.). 

Palustrine  Forested  Wetlands 

Forested  wetlands  are  present  downgradient  of  the  site  within  a  fairly  large  area  bisected  by 
Interstate  87  and  within  another  area  located  south  of  the  site.  Soils  within  these  forested 
wetlands  consist  predominately  of  Alden  soils  which  are  very  poorly  drained  (water  table  is  at 
or  near  the  surface  for  most  of  the  year).  The  overstory  trees  are  composed  primarily  of  red 
maple  (Acer  rub  rum),  american  elm  (Ulmnus  americana)  and  swamp  white  oak  (Quercus 
bicolor).  Common  shrub  vegetation  consists  of  arrow-wood  ( Viburnum  dentatum)  and  spicebush 
(Lindera  benzoin)  while  herbaceous  vegetation  is  comprised  primarily  of  sensitive  fern  and  skunk 
cabbage  (Symplocarpus  foetidus).  Poison  ivy  ( Toxicodendrons  radicans)  is  also  common  within 
the  forested  wetlands. 

Palustrine  /Lacustrine  Open  Water  (Pond/Lake) 

A  small  man-made  recreational  pond,  located  on  Base,  is  present  approximately  1,500  feet 
southwest  of  Site  2.  Lake  Washington  is  present  nearly  one-half  mile  southeast  of  Site  2.  Site 
2  is  not  present  within  the  watershed  area  of  these  aquatic  habitats.  The  water  quality 
classification  for  Lake  Washington  is  listed  by  NYSDEC  as  Class  A.  This  surface  water 
classification  designates  best  usages  as  water  supply  (drinking),  primary  and  secondary  contact 
recreation,  and  fishing.  These  waters  arc  suitable  for  fish  propagation  and  survival. 

Grassland 

This  cover  type  is  found  primarily  at  disturbed  areas  located  within  the  vicinity  of  the  site  and 
on  the  site  itself.  Large  areas  of  this  cover  type  are  present  west  of  Site  2  and  are  associated  with 
the  Stewart  International  Airport.  Another  area  is  located  southeast  of  the  site  and  is  attributable 
to  a  capped  municipal  landfill.  This  habitat  consists  mostly  of  various  grasses  such  as  bluestem 
(Andropogon  sp.)  and  forbs  such  as  plantains  ( Plantago  spp.),  dandelion  ( Taraxacum  officinale) 
and  clover  (Trifolium  spp.).  These  areas  arc  periodically  maintained  by  mowing  to  limit  the 
height  of  the  herbaceous  vegetation  and  prevent  growth  of  woody  vegetation. 

Old  Field  (Deciduous  Shrubland) 

The  old  field  or  deciduous  shrubland  habitat  in  the  vicinity  of  the  site  includes  large  areas  located 
north  and  southwest  of  Site  2  and  several  smaller  areas  located  east  of  Interstate  87  (Figure  8-8). 
These  areas,  formerly  grassland  habitats,  are  now  undergoing  natural  succession  to  forested 
communities.  Dominant  shrub  species  within  this  habitat  include  red  cedar  (Juniperus 
virginiana),  common  buckthorn  (Rhamnus  catharticus),  and  staghorn  sumac  (Rhus  typhina).  The 
herbaceous  layer  consisted  of  various  grasses,  milkweed  (Asclepias  sp.)  and  goldenrods  (Solidago 
spp.). 
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Deciduous  Forest  Upland 

This  cover  type  is  primarily  present  immediately  south  and  east  of  the  site.  The  dominant 
overstory  tree  species  include  red  maple,  black  cherry  (Prunus  serotina),  and  red  oak  ( Quercus 
rubra).  Common  understory  vegetation  includes  black  haw  ( Viburnum  prunifolium),  poison  ivy, 
grape  (Vitis  sp.),  garlic-mustard  ( Alliaria  petiolata),  and  wild  onion  ( Allium  vineale).  Areas  of 
this  cover  type  generally  consisted  of  relatively  young  forested  stands  as  large  mature  trees  were 
not  noted. 

8.2.2.4  Ecological  Receptor  Species 

A  potential  wildlife  species  list  was  prepared  based  upon  the  geographical  location  of  the  site, 
wetland/upland  cover  types  known  to  be  present,  and  habitat  conditions  present  within  the 
wetland  and  upland  cover  types.  This  species  list  is  provided  as  Table  8-26  and  represents 
potential  amphibians,  birds,  mammals,  reptiles,  and  fish  which  may  inhabit  each  of  the  cover 
types  present  within  the  vicinity  of  the  site  during  the  breeding  season  (spring  and  summer). 
Additional  avian  species  would  also  be  expected  to  use  the  identified  habitat  cover  types 
overwinter  or  during  periods  of  spring  and  fall  migration.  However,  these  species  would  likely 
have  less  exposure  to  site-related  constituents  than  species  using  the  adjacent  habitats  year-round 
or  during  the  breeding  period. 

8.2.3  Exposure  Assessment 

Surficial  sediment  samples  were  analyzed  for  use  in  the  ecological  risk  assessment.  It  was 
assumed  that  concentrations  detected  within  these  sediment  samples  are  equivalent  to  the 
exposure  point  concentrations  that  would  contact  potential  benthic  receptors.  For  purposes  of 
this  risk  assessment,  these  sediments  were  treated  as  having  been  collected  from  a  true  aquatic 
habitat.  As  such,  these  sediments  would  have  the  potential  to  affect  benthic  organisms,  aquatic 
vegetation  and  other  segments  of  the  food  web.  This  is  a  conservative  approach  because  the 
drainage  pathway  is  only  periodically  inundated  with  storm  drainage.  Except  for  one  small 
temporary  pool,  the  drainage  pathway  does  not  have  standing  water  and  is  only  capable  of 
providing  habitat  for  aquatic  organisms  on  a  short-term  basis. 

Sediment  samples  were  collected  within  the  drainage  path  leading  from  Site  2.  Sample  SS-01 
was  taken  upgradient  from  the  entry  point  of  drainage  from  Site  2  and  provides  background 
concentrations.  SS-02  was  taken  from  the  drainage  ditch  downstream  of  the  entry  point  in  order 
to  identify  possible  impact  from  burial  pit  drainage.  SS-03  was  collected  upgradient  of  the 
culvert  passing  underneath  the  patrol  road,  and  also  provides  background  concentrations.  SS-04 
was  taken  from  the  outwash  area  downgradient  of  the  culvert.  SS-05  was  taken  from  within  the 
area  of  the  temporary  pool  of  standing  water.  SS-06  was  taken  near  the  pool  in  the  area  where 
a  sample  taken  during  the  1989  SI  yielded  the  highest  concentrations  of  pesticides.  SS-07  was 
taken  further  down  the  drainage  path. 
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8.2.4  Effects  Assessment 


Sediment  quality  criteria  guidelines  were  used  in  assessing  constituents  detected  in  sediment 
samples.  Criteria  used  in  the  assessment  are  described  below. 

•  EPA  Interim  Sediment  Criteria  (EPA,  1993)  -  EPA  has  derived  sediment  quality  criteria 
for  several  PAHs  and  pesticides.  These  criteria  represent  concentrations  that  may  be 
present  in  sediments  without  resulting  in  adverse  effects  to  benthic  organisms.  Available 
criteria  were  developed  by  EPA  using  the  equilibrium  partitioning  (EqP)  approach.  The 
EqP  approach  relates  the  bioavailable  portion  of  a  contaminant  within  the  sediment  (i.e. 
within  the  interstitial  pore  water)  and  effects  to  benthic  organisms.  The  EqP  approach 
is  dependent  upon  the  fraction  of  organic  carbon  present  in  the  sediment  and  the  organic 
carbon  normalized  partition  coefficient  (K^)  of  a  specific  contaminant. 

•  NOAA  Sediment  Guidelines  (Long  and  Morgan,  1990)  -  National  Oceanic  and 
Atmospheric  Administration  (NOAA)  sediment  guidelines  were  developed  from  a  review 
of  available  studies  regarding  contaminant  concentrations  and  biological  effects.  These 
studies  included  bioassay  results,  benthic  in  fauna  effects  thresholds,  and  predicted  effects 
from  estimated  bioavailable  contaminant  concentrations.  These  data  were  sorted  and  the 
lower  10th  percentile  and  50th  percentile  effect  concentrations  were  identified  as  the 
Effects  Range-Low  (ER-L)  and  Effects  Range-Median  (ER-M),  respectively. 

•  MOE  Sediment  Guidelines  (MOE,  1992)  -  Ontario  Ministry  of  the  Environment  (MOE) 
has  developed  sediment  guidelines  to  assess  potential  adverse  impacts  to  the  macrobenthic 
community  from  sediment  contaminants.  MOE  Sediment  Guidelines  were  developed 
from  a  review  of  available  freshwater  data  regarding  contaminant  concentrations  and 
biological  effects.  These  data  were  sorted  and  the  Lowest  Effects  Level  (LEL)  and 
Severe  Effect  Level  (SEL)  were  identified.  The  LEL  represents  a  concentration  which 
has  no  effect  on  the  majority  of  benthic  species  while  the  SEL  represents  a  concentration 
likely  to  adversely  affect  most  sediment-dwelling  organisms.  SEL  guidelines  are 
normalized  to  the  organic  carbon  content  of  a  site’s  sediment  using  the  EqP  approach. 

•  NYSDEC  Sediment  Guidelines  (NYSDEC,  1993)  -  NYSDEC  has  developed  sediment 
quality  criteria  for  non-polar  organic  contaminants  using  the  EqP  approach.  These 
criteria  include  additional  contaminants  lacking  EPA  criteria  and  are  based  in 
concentrations  resulting  in  acute/chronic  effects  to  benthic  organisms  as  well  as 
bioaccumulation  effects  to  wildlife.  For  inorganic  compounds,  NYSDEC  developed 
criteria  using  the  LEL/SEL  nomenclature.  The  NYSDEC  LEL  is  the  lower  value  of  the 
ER-L  and  the  MOE-LEL.  The  NYSDEC  SEL  is  the  lower  value  of  the  ER-M  and  the 
MOE-SEL. 

Table  8-27  presents  these  sets  of  sediment  quality  criteria.  Sediment  quality  guidelines  used  for 
risk  characterization  of  the  sediment  included  all  of  the  above  referenced  values.  However,  EPA 
and  NYSDEC  values  were  preferred  for  organic  contaminants  (when  available)  while  MOE 
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values  were  preferred  for  inorganics  and  remaining  organic  contaminants.  All  positive 
detections  in  sediment  samples  are  listed  in  Table  6-15.  Table  8-28  presents  all  exceedances  of 
sediment  criteria  guidelines.  Background  concentrations  are  also  included  in  Table  8-28  for 
comparison. 

8.2.5  Risk  Characterization 

Concentrations  above  the  sediment  quality  guidelines  were  detected  in  several  samples. 
Reported  detections  of  the  different  analyte  types  are  discussed  below: 

VOCs  -  Sediment  quality  guidelines  are  not  available  for  xylene,  which  is  the  only  VOC 
contaminant  detected. 

SVOCs  -  One  SVOC,  benzo(g,h,i)perylene,  was  encountered  above  sediment  quality  guidelines 
in  one  sample,  SS-04.  The  sample  was  taken  from  the  culvert  outwash  area  which  receives 
parking  lot  runoff  from  the  auto  maintenance  facility.  Benzo(g,h,i)perylene  is  a  PAH  that 
commonly  occurs  at  such  facilities.  Because  this  contaminant  was  not  encountered  at  other 
points  along  the  drainage  path  it  can  reasonably  be  assumed  that  the  source  of 
benzo(g,h,i)perylene  is  the  parking  lot  rather  than  Site  2. 

Pesticides  -  Concentrations  of  DDT  and  DDE  above  sediment  quality  guidelines  were 
encountered  in  SS-04  and  SS-06.  These  exceedances  were  between  one  and  four  times  their 
applicable  sediment  criteria  guidelines.  However,  these  pesticides  are  ubiquitous  in  surficial  soil 
and  sediment  samples  throughout  the  site. 

Metals  -  Concentrations  of  copper,  iron,  manganese  and  nickel  exceeded  sediment  quality 
guidelines.  However,  the  concentrations  of  all  metals  except  manganese  were  within  the  range 
of  or  below  background  levels  for  the  site.  The  manganese  concentrations  detected  at  SS-05  and 
SS-15  were  approximately  twice  the  LEL. 

In  summary,  concentrations  of  one  PAH,  two  pesticides  and  manganese  exceeded  applicable 
sediment  criteria  guidelines  and  background  levels  used  as  screening  values  for  sediment.  These 
criteria  guidelines  were  developed  for  the  protection  of  benthic  organisms  inhabiting  aquatic 
environments.  However,  in  general,  this  site  does  not  provide  valuable  aquatic  habitat  due  to 
the  intermittent  nature  of  the  storm  water  discharges  within  the  drainage  ditches.  Risks  to 
potential  aquatic  receptors  are  likely  to  be  more  limited  by  the  poor  habitat  quality  available  to 
benthic  organisms  than  contaminant  concentrations.  It  should  be  noted  that  all  concentrations 
detected  in  sediment  samples  were  well  below  TAGM  cleanup  criteria  for  soil. 
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SECTION  9.0 


9.0  CONCLUSIONS 

1.  Contamination  Nature  and  Extent 

At  Site  2,  the  nature  and  extent  of  residual  contamination  in  each  of  the  media  sampled 
were  as  follows: 

Surface  Soils:  Surface  soils  were  generally  free  of  significant  contamination.  The 
compounds  exceeding  site  background  or  NYSDEC  Cleanup  Goals  were  manganese  and 
chromium.  No  surface  soil  samples  contained  pesticide  concentrations  greater  than  their 
respective  NYSDEC  Cleanup  Goals.  Upon  completion  of  the  construction  of  a  NYSDEC 
Part  360  cover  over  the  adjacent  landfill,  exposure  to  surface  soils  containing  elevated 
levels  of  manganese  and  chromium  will  be  prevented. 

Subsurface  Soils:  The  lateral  extent  of  residual  pesticide  contamination  within  subsurface 
soils  was  well  defined  to  the  north,  south,  and  west  of  the  PPBA.  The  bulk  of  residual 
subsurface  soil  contamination  appears  to  be  present  approximately  15  to  25  feet  bgs  in  the 
vicinity  of  soil  boring  MW-02.  Several  inorganic  analytes  were  detected  at  concentrations 
greater  than  their  respective  background  or  NYSDEC  Cleanup  Goals.  The  majority  of 
these  detections  were  found  at  the  overburdeifbedrock  interface  in  soil  borings  SB-06  and 
MW-02.  No  discernible  pattern  of  elevated  concentrations  of  inorganic  analytes  was 
found  in  subsurface  soils.  Again,  upon  construction  of  the  adjacent  landfill  cover, 
exposure  to  subsurface  soils  will  be  prevented. 

Sediments:  Every  sediment  sample  contained  low  levels  of  pesticides.  Exceedances  of 
NYSDEC  Cleanup  Goals  were  found  only  in  samples  SS-04  and  SS-06,  in  the  vicinity 
of  the  ponded  area.  Inorganic  analytes  exceeding  NYSDEC  Cleanup  Goals  were  found 
in  several  samples,  but  the  highest  levels  were  found  in  SS-05,  located  within  the  ponded 
area. 

Groundwater:  Groundwater  in  the  vicinity  of  Site  2  is  generally  free  of  significant  VOC 
and  SVOC  contamination;  however,  pesticides  were  detected  in  all  groundwater  samples, 
thus  exceeding  the  State  drinking  water  pesticide  standard  which  requires  the  presence  of 
no  detectable  level.  Therefore,  the  full  extent  of  pesticide  contamination  in  groundwater 
has  not  been  defined.  In  addition,  several  inorganic  compounds  were  detected  at 
concentrations  greater  than  drinking  water  standards.  However,  due  to  the  absence  of  site- 
specific  background  data  for  inorganics,  it  is  not  possible  to  determine  if  these  detections 
are  actually  elevated  or  if  they  are  representative  of  site  background  concentrations. 

2.  Contaminant  Fate  And  Transport 

The  primary  organic  contaminants  of  interest,  the  pesticides  4,4’-DDT,  4,4’-DDE  and 
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4,4’-DDD,  have  very  low  solubilities,  very  high  sorption  potential  and  high  retardation 
factors.  Adsorption  to  organic  material  and  fines  in  the  overburden  appear  to  play  a 
major  role  in  inhibiting  pesticide  migration  from  the  source  area.  DDT  was  usually 
prepared  in  two  liquid  forms,  an  emulsion  in  water  or  as  a  solute  in  acetone,  kerosene 
or  fuel  oil.  In  such  a  form,  the  pesticide  and  its  liquid  carrier  would  not  have  migrated 
any  substantial  distance  from  the  pesticide  pit  in  its  pure  form,  due  to  the  density  and 
fine-grained  nature  of  the  lodgement  till  soils.  Because  there  is  no  evidence  of  any 
residual  LNAPL  in  the  overburden  or  the  bedrock  in  the  vicinity  of  the  Site  2,  it  is  likely 
that  any  carrier  solvent  has  volatilized,  biodegraded  or  dissolved  to  nearly  undetectable 
levels,  a  scenario  which  is  supported  by  the  presence  of  low  levels  of  petroleum-related 
compounds  in  groundwater  in  the  vicinity  of  Site  2. 

3.  Human  Health  Risk  Evaluation 

The  only  exposure  scenario  with  unacceptable  risks  is  the  future  residential  scenario. 
The  hazard  index  for  future  on-site  residents  is  23,  almost  all  of  which  is  attributable  to 
groundwater  (hazard  index  =  23).  The  breakdown  of  the  cancer  risks  is  similar.  Cancer 
risks  for  the  on-site  worker  (5  x  10~6),  construction  worker  (3  x  10'6),  and  area  resident 
(2  x  10 6)  are  all  within  the  EPA  target  range  of  1  x  10’4  to  1  x  10'6.  The  cancer  risk  for 
the  future  on-site  resident  is  2  x  10'3,  almost  all  of  which  is  attributable  to  ingestion  of 
and  dermal  contact  to  groundwater. 

A  number  of  extremely  conservative  exposure  assumptions  were  used  throughout  the  risk 
assessment  process.  For  example,  based  on  current  plans  for  the  Base,  and  the 
availability  of  city  water  to  the  area,  it  is  highly  unlikely  that  Site  2  will  be  used  for 
residential  purposes,  and  even  more  unlikely  that  a  drinking  water  well  would  be  located 
at  the  site.  In  addition,  all  exposure  point  concentrations  and  risk  estimates  were  derived 
using  values  which  tended  to  be  conservative.  Therefore,  it  is  likely  that  the  risks  are 
highly  overestimated  and  that  actual  site  risks  would  be  much  lower. 

4.  Ecological  Risk  Evaluation 

The  ecological  risk  characterization  indicates  that  of  the  analytes  detected  in  sediment 
samples,  the  PAH  benzo(g,h,i)perylene,  the  pesticides  DDT  and  DDE,  and  manganese, 
exceeded  applicable  sediment  criteria  guidelines  and  background  levels  used  as  screening 
values  for  sediment.  These  criteria  guidelines  were  developed  for  the  protection  of 
benthic  organisms  inhabiting  aquatic  environments;  however  the  site  environment  does 
not  provide  valuable  aquatic  habitat,  due  to  the  intermittent  nature  of  storm  water 
discharges  within  the  drainage  ditches.  Therefore,  the  ecological  risks  caused  by  these 
substances  is  considered  less  significant  than  the  poor  quality  of  the  habitat  itself.  It 
should  be  noted  that  all  concentrations  detected  in  sediment  samples  were  well  below 
TAGM  cleanup  criteria  for  soil. 
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SECTION  10.0 


10.0  RECOMMENDATIONS 

No  further  action  is  recommended  at  Site  2,  because  of  the  fact  that  the  unacceptable  risks 
associated  with  detected  contaminants  are  attributable  only  to  a  future  residential  scenario  that 
is  highly  unlikely  given  the  current  and  planned  future  uses  of  the  area.  Site  2  is  located  less 
than  100  feet  from  Site  1,  the  former  Base  landfill,  which  is  scheduled  to  be  capped  in  the  fall 
of  1997.  The  deed  restrictions  associated  with  the  landfill  cap  will  effectively  prevent  future 
residential  use  of  Site  2,  thus  mitigating  any  potential  risk  associated  with  future  use  of  Site  2. 
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